












V.-THE LOFFODEN FISHERY IN 1880.^

By Lieut. Niels Juel.

The foUowiug report concerning the Loffoden fishery in 1880 was pre-

pared for His Majesty the King, by Niels Juel, first lieutenant in the

navy, chief inspector of that fishery:

The work of inspection continued from January 16 to April 14, over

the region from Loflbden to Guldvigen. The force consisted of 8 offlcers,

1 inferior oflicer, 2 mates, 3 foremen, 21 seamen, and 1 cook. Its dis-

tribution is shown in the annexed Table I. The time of its arrival at

Loffoden was as follows: January 16, the chief inspector and 2 men.

January 18, 1 officer and 4 men. January 25, 3 officers and 20 men.

February 1, 7 oflBcers and all the meu. February 3, the entire inspec-

tion force.

Since, at the close of the month of January this year, fewer boats

than usual had arrived, only 1,800 against 3,100 in 1879, and 2,200 in

1878, no serious detriment followed from the small inspecting force at the

beginning of the fishery. The inspecting party was not ordered to meet

earlier simply because of the scantiness of the appropriation. It will

at the same time be unfortunate if such an arrangement be established

as a rule; the fact that there was no further injury to the preservation

of order or the service in general this year was simply because of the

circumstance that from the 20th of January to the end of the month
there were only three days in which the weather allowed the fishermen

to cross West Fjord. Because of the steamer's schedule, the chief in-

spector, together with the ofiicers and men, departed on the 13th of

April, with the exception of one officer, who remained at stations in

Flakstad until the inspection closed at midnight on the 14th. The offi-

cers were em'ployed on the average seventy-eight days, and the men
eighty-six, or, if the traveling-days be excluded, seventy-nine days. The
pay of the inspecting force amounted to 140 crowns (137.52) daily. The
average combined pay of the ofiicers was 624 crowns ($167.23), and of

the crew 185 crowns ($49.58).

* Fra Opsynschefen red Lofoffiskeriet. Lofotfiskeriei, 1880. Kristiania. Trykt hos Chr.

Schibsted. Translated by Tarleton H. Bean.

Note.—It will be observed that the totals in some of the statistical tables cannot

be obtained by adding their component parts. Whether this is due to omissions of

minor details or to typographical errors cannot now be determined, and the original

is reproduced without change.
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In the report of last year, pages 5 to 9, as well as in the estimate for

1881 ,
"f set forth stronglj- the necessity of an increased appropriation,

because the inspection force is at present inadequate for the

I
ncreased labor of late years, partly because the wages are too

oolutely as well as relatively to the requirements which ought to

ori:d in the personnel of the inspection, and in part because many
expenses, such as hoisting signals, placing beacons, lodging for the men,

together with printing the report, amounted to not a little. I cannot

sufficiently insist upon it that the claim which has been made for an

increased appropriation has not been called forth by a desire to make
the inspection more absolutely effective, but it is based upon the neces-

sity of taking such measures as will prevent its retrograding as an insti-

tution, and it is doing this now, because the increased number of people

and the exigencies of the times demand a larger force as well as increased

capability and activity in it. From Table II it will be seen that while

the proportion between the inspecting force and the total number of fish-

ermen, mariners, and other tradesmen was, from 1861 to 1862, as 1 to 500,

it was in 1880 as 1 to 840.

Under the last two heads are given the cost of the inspection, which

has always been set forth as so considerable, deducting what was paid

into the treasury in the shape of fines or for telegrams. Herefrom it

will be seen that this has been from .82 to 1.33 crowns (22 cents to 36

cents) for each adult male who has been present during the fishing.

If one compares the expenses of the inspection with the other expenses

during the fishery he will find out that last year the loss of implements

was 83 times as great as the cost of inspection -, the cost of bait was 10

times as great as the cost of inspection ; the wear and tear of skin-

clothing was 10 times as great as the cost of inspection; the wear and
tear of bed-clothing was twice as great as the cost of inspection.

If we remember that the inspection, whose operations include vessels

in Lofifoden, together with the mercantile class in many parts of the coun-

try, never costs one-half as much as the wear and tear of the fishermen's

bed-clothing may be estimated at, the sum of 23,000 crowns ($6,164)

seems insignificant. In comparison with the duties its cost was nearly

the same as the import duties upon the sugar and coffee which were con-

sumed during the fishing, and a couple of thousand crowns ($536) less

than the duties upon fish imported.

Some have thought that the inspecting party might facilitate its

work by associating with it a voluntary inspection by the people simi-

lar to that established at Sondmore by a law of June 6, 1878. The chief

duty of this inspection shall, according to law, consist in "seeking by
injunction and warning to prevent as far as possible" violation of law
at sea. How far the public morals will be improved hereby is, however,

doubtful, for it is not through ignorance or lack of warning that offenses

are committed at sea, butbecausethe fisherman knows that it is extremely
difficult to get full proof of them. Even if information to the police be
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made a duty of citizenship it still lacks the great essential to its prom-

ised utility, namely, the ability to procure conclusive proof; for this as

a rule can be brought by the injured party alone, and often not by him,

a thing of which the police records can furnish abundant examples. 1

cannot see that an inspection by the people, that is to say, organized

in the manner proposed, can make any change in the existing state of

things, because there is now just as little want of injunction and warn-

ing as of announcements. On the contrary, the result of it will proba-

bly be that when either a single trade or people from a particular dis-

trict are present in a large majority in most of the stations they will

tyrannize over those more weakly represented. So far as I have learned,

the plan is based upon an opinion of certain people, but I think that

where sucli is found it involves the idea of self-management, while in the

legal method is found no trace of such an idea beyond the formal con-

dition that there shall be a choice.

The insi)ection imjiosed in all 152 fines. The nature of the offenses is

set forth in the annexed table III, which also contains a statement of

the fines imposed by the inspection during the last five years. The
number of fines this year is somewhat smaller than that of last year.

The diminution occurs especially in transgressions of section 10, which

is because of the fact that the fines were all imposed for individual in-

fractions of one portion of that section; also in transgressions of sec-

tion 11, which is for the reason that there was only one fishing-sea, and
its limits were better known than last year when this division first took

place.

The matter of making arrests (page 13 in the report for 1879) and of

authority for sending vagrants to a house of correction (same report,

pages 74 and 75) will probably be decided in the course of the year.

Table III.

Fines, total

These consisted of:
For disturbing the peace, § 6
For breaking the harbor regulations, § 7
For fishing without boat-marks, 5 9
For fishing too early or too late, $ 10
For settinc in unlawful waters, § 11

For sabbath breaking, J 12
For throwing out ballast, § 13 .

For sailing in spite of warning, § 15

For improper clearance, §10
For sailing on a holiday, § 19

For improper treatment of rescued gear.
For violation of health regulations
For unlawful sale of whisky
For unlawful sale of beer and wine
For unlawful sale of other articles

Fines received by amicable arrangement in private matters.
Private matters otherwise treateil, which are on the record .

ITomber of fines received or imposed.

I
I

I I

1876. 1877. 1 1878. 1879. 1880.

* Includes for shooting eider duck, 6.

24 36
3 5
2 6

104
;

55
25

'

35
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The lines amounted to 2,224 crowns ($596.03), of which 1,126 ($301.77)

fell to the state treasury, 549 ($147.13) to various local treasuries, and

549 ($147.13) to the inspecting force as their share.

Bj' amicable adjustment in private affairs were received 13 fines,

amounting iu all to 144 crowns ($32.59), of which 66 ($17.69) went to

the poor-fund, 2 ($0.54) to the reading-room in Stamsund, and 76 ($20.37)

to the projected reading-room iu Henningsv^r.

The inspecting force investigated and put on the register 188 private

cases concerning fishery business exclusively and also 180 other private

disputes.

Law Candidate Marcus Hegge Parelius, an attorney of the superior

court, acted asjudge extraordinary. The number of cases for this year

and the four immediately preceding it is stated in table TV below :

Table IV.

Cases
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time to dispose of them during the fishing, were sent over to the common
court, to which, for the same reason, a not inconsiderable number of

special-court cases were referred. Tlie management of the examinations

by the common court will cost much more to the public treasury than

by the associate judge; the chief inspector for two years has proposed

to act on the budget, and during the fishing this year applied for it. On
account of these increased expenses for the criminal fund the superior

magistrate in the district of Nordland, so far as I know, has undertaken

to obtain, through the department of justice, the necessary judicial

assistance during the fishery. If such help can be had iu this way it

will be unnecessary to apply for any associate judge until the fishing

begins. In the contrary event I cannot sufficiently emphasize the neces-

sity of appointing such a one as soon as the number of cases demands

it, although there is no license.

A. J. Sand, director of inspection in the district of Skroven and

Ostnaesfjord, brought, as physicians, O. Ch. Chr. Eger, district physician

iu Vaagen and the rest of the districts of Svolvaer, Vaagen,and Hopen,

U. F. M. Poppe, of the medical corps of Henningsvier district, Medical

Candidate H. Kjlesberg of the Ure and Stamsund districts, D. F. Schu-

macher, district jjhysician in Buksnses in the district of Balstad, and

H. Ommundsen, district physician of Flakstad and its dependencies.

From March 20 Medical Candidate E. Eode took charge for a week of the

medical inspection in Svolv.ner district, and later of Hopen district also.

From February 23 Ch. A. Sellseg, district physician in Ofoten, took

charge of the medical inspection in Vaero and Rost.

The table below shows the number of sick treated in the different

medical districts

:
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iu the same condition, partly also in the want of suitable drinking-water.

Of exanthematous typhus 2 cases occurred, and of typhoid fever 77^

of which 8 ended fatally. There were 54 cases of inflammation of the

lungs, with 5 deaths. The other causes of death were : Incarcerated

hernia, 4; paralysis of the brain, 3; inflammation of the brain, 2; acute

diarrhoea, 2; dropsy, 2; epidemic cerebro-spinal-meningitis, 1 5 rheumatic

fever, 1; twisting of the gut, 1; senile inflammation, 1; and gangrene 1.

The table following shows the number of cases of nervous fever and

lung-inflammation treated at the Loffoden fishery since 1860. Through

the generosity of the medical ofiice the returns are now complete for the

whole time, and they are here given entire.
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Kervous disorders 143

Boils, abscesses 139

Bruises and sprains 131

Senile inflammation 74

Total 3, 033

Or three-fourths of all the sick treated.

Table V below shows the proportion, for the last five years, which the

prevailing diseases have borne to the size of the fishing population. Oa
the average there have been treated yearly

:

For cardalgia and chronic gastritis, 12 in every 1,000 men.

For catarrh, 18 in every 1,000 men.

For diarrhoea, 10 in every 1,000 men.

For swollen fingers, 9 in every 1,000 men.
For wounds (vulnera), 6 in everj' 1,000 men.

For chronic rheumatism, 6 in every 1,000 men.

The difference has been greatest in the cases treated for catarrh of the

air-passages, namely, from 6 to 16 in 1,000. The number of swollen fin-

gers was smallest in 1878, which was due in part to the fact that the

number of line-fishermen was smaller that year than in the others, but

when compared with the two preceding years it must of course be at-

tributed principally to the attention paid to the need of speedy treat-

ment of the cuts which produce the inflammation ; and when 1878 is

compared with the two following years, it appears as if the so-called

wound-varnish, whose distribution was opposed by all the doctors, has

played an important part in securing the low number of this and a part

of the following year. If we compare the number of swollen fingers

with the number of line-fishermen, who are most afflicted by them, we
shall see that there were, in 1876, 29 cases to every 1,000 line-fishermen;

in 1877, 26 cases to every 1,000 line-fishermen ; in 1878, 20 cases to every

1,000 line-fishermen; in 1879, 23 cases to every 1,000 line-fishermen;

and in 1880, 28 cases to every 1 ,000 line-fishermen.

I think, therefore, that the attention not only of the fishermen, but

also of the chemists, should be urgently directed to this important mat-

ter, since the wound-dressing which the royal apothecary, Ditten, dis-

tributed gratis in 1878 and part of 1879 was not entirely satisfactory.

Table V.

Prevailing diseases.
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Cases of sickness each month.

541

Tifedical district.
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Table VI.

—

Summary of the cases treated by the physicians during the Loffoden fishery, 1880.

Treated.
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For extraordinary clerical service during the fishery, were present O.

S. Revers and L. A. Meek, assistant diocesan clergymen.

S. Nilssen, parish clerk of Melo, taught school forty-four days in

Stamsund. The number of pupils was upwards of GO, most of them
from Stegen and Lenvig. The course of study was the same as last

year. The school-day, as a rule, was four hours. In Henningsvaer

school was established also, but the attendance was small. Since

education is not comi>ulsory, the patronage depends largely on the

interest which the teachers can awaken in the school. On account of

the not inconsiderable number of boys who are present during the

Lofifoden fishery, without taking any direct part in it, I think that a

modification of the system of instruction for the fishing season is worthy
of closer consideration. The time of these boys, to be sure, is partly occu-

pied in baiting lines, cleaning, and cooking 5 but still a portion of them
remain in idleness. The matter must, however, rest until we learn their

number, and I shall undertake an enumeration next year.

There are chapels now in Svolvser, Vaagen, Hopen, and Stamsund,
whilst in Ure one is being constructed. Churches are found in Kirke-

vaag, Henningsvaer, Valberg, Stene, Gravdal, and Moskenees. The
following table gives the expenses of the chapels, the contributions by
which they are erected, and also their debt

:
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made according to a fixed plan, such as that established by direction

of the diocese.

From the foregoing it would seem evident that there is a want of

houses of worship in the larger places as well as in those more remote
which are destitute of churches, since there are at present only five

built and three projected. As the financial condition of the common
people at present is discouraging, partly on account of low prices last

year in Loffbden, and in part because of the unsuccessful herring fish-

ery, and as we cannot expect to find among fishermen who move quickly

from one place to another the same social spirit as in a settled com-

munity, there exists a state of financial depression in nearly all the

churches. Here is, therefore, a proper object of public assistance. The
want is greatest in Skroven, where as many as 3,000 people can often

be assembled, and where all divine service hitherto has of necessity

been held in the open air. Next in want is Xufsljord, whose annual

complement is nearly 400 men, and from which the distances to church

are both long and troublesome. In this connection I think it proper to

add that it will certainly be most prudent to make the contribution

from the state contingent upon public control over the use of the chap-

els, which has not been the case hitherto.

Libraries have come to be api^reciated of late, and their utility is in-

contestable. That they have not become general is principally because

only a few places have taken the initiative in this matter. ISTot only should

money be collected, but building should be entered upon, and the house

once finished should be, during its use in the fishing-season, cared for

by heating, lighting, and cleaning it as well as by providing newspapers

and books. The fisherman, because of his occupation, cannot easily fur-

nish anything except money. At the same time it certainly is essential

that these libraries be subject to a wise control, for they may easily

degenerate and become an injury instead of a source of use and comfort.

I find this matter of such imi)ortance both for the fishermen and the

public that I believe I should call attention to it, since the idea is a

sound one, though it will hardly be initiated by the fisherman himself,

and since unity in action will accomplish the end more quickly and

surely.

The telegraph corps consisted of 23 operators, divided among 9 fixed

and 3 field stations. On account of the fishing, the force at Lodiugen

station was augmented during the fishing-season by 2 operators. Of
the 9 fixed stations the following 5 are open throughout the year:

Svolvser, Vaagen, Henningsvfer, Balstad, and Sorvaagen. Of the re-

maining stations the field station in Stene is closed on the 14th of April,

and the stations in Skroven, Hopen, Ure, and Reine close April 30 after

the service ends. Stamsund station is kept in operation later. During

the fishing the Digermul field station ismoved to Vaterfjord (Ostnsesfjord)

on March 15, and on the 30th from there to Stene, where it i^ opened

on the 2d of April.
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Table VII shows the number of telegrams sent and received at the

above-named 12 stations between January 1 and April 30. The state-

ment is a summary kindly communicated by J. B. Lie, inspector in the

district of Tromso

:

Table VII.
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At any rate the number of lines is far from adequate to the amount of

correspondence, a condition which should in justice be secured for a

business so important to the country.

The table following shows the number of telegrams sent and received

annually from 1870

:
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Private vessels between

—

TroLDSo and Bergeu 11

Vardo and Bergeu 3

Vesteraalen aud Bergeu 10

Loflbdeu and Bergeu 2

Vardo and Kristiania 1

Vardo and Loflbdeu 3

Total 30

Of the 27 north-bound packets 14 were delayed from one-half day to

three days, as follows: 5 times, one-half day; 4 times, one day; 1 time,

one aud one-half days; 3 times, two and one-half days; and 1 time, three

days.

In January occurred 4 detentions ; in February, C, aud in the first half

of March, 4.

Of the 19 packets, which in this space of time called at Loflbdeu, going

Dorth, 14 also were detained, or, if we overlook delays of a half day, 9

(one-half). The cause of these detentions was stated to be storms and

fog. But since, at the season mentioned, one can never calculate on

continuous good aud clear weather, or on moonlight, the real reason

must be sought for in the routes, which are established for speed;

besides, I think that to make the service adequate it will be necessary

to put one more vessel in commission. This will cause the steamship

company concerned, or the state, an increased outlay. The results

of the delays of the packets are felt at present not only in the prin-

cipal route, but also in its numerous branches in the fjords aud out to

the sea-islands; and if we take into consideration the inconveniences

which are associated with a sojourn at the calling-stations, where there

may often be a want of accommodation, aud where one must often keei)

a constant lookout because he cannot tell when the delayed steamer

may arrive, as also the waste of time each delay causes, the saving or

the occasional speed one may reach by a forced route will hardly coun-

terbalance the indirect tax which this, through the above-named con-

ditions, puts upon the population of Nordland and Tromso. I must

therefore this year also emphasize the universal, and, according to my
judgment, rightful desire for a more regular steamer service.

The matter of the pay of country jjostmasters, according to informa-

tion obtained, will be adjusted by the marine and mail department of

the Royal Norwegian Government at the beginning of the fiscal year.

In 1879, 4 beacons were erected and 20 moorings for vessels were

placed within the inspection district.

Up to aud including 1875 were found in the inspection district 8 light-

houses, 7 beacons, and 407 moorings ; in 1876 were established 5 beacons

;

in 1877, G beacons, 22 moorings; in 1878, 11 beacons, 12 moorings; in

1879, 4 beacons, 20 moorings. Total at end of 1879, 8 light-houses, 33

bea'cous, and 461 moorings on a coast stretch of 14 (Norwegian) miles.
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When the work proposed bj^ the chief inspector this year is accom-

plished, and this will probably require a couple of years, the number of

beacons and mooriugs may be considered sufficient. The proposed fix-

ing of rings I have not been able in many places to recommend, since,

in the case where a vessel lies moored for a long time, bow and stern,

and this forms the majority as a rule, I regard it a matter of vital im-

portance for a vessel to establish the mooring in a convenient place

ashore, especially as this work can be accomplished with ease and with

moderate expense. With two rings, a drill, and a hammer, a mooring

may be placed in one hour, or at the most two hours, and I should re-

gard it a wise precaution if the insurance companies require that these

articles form a part of every vessel's outfit.

Last year Gloppen light (Sorvaagen) was changed from the sixth to

the third class. Thereby Balstad light has become less imj^ortant as a

range light for West Fjord, and since it will also be more useful as a

guiding light to Balstad, the light-house board has taken into consid-

eration the question of its removal.

The appropriation of 27,900 crowns ($7,477.20) for inspection during

the fiscal year will probably be spent. At the same time, of this amount
will be returned to the public treasury: Fines, 1,126 crowns ($301.77)5

for telegrams, 3,200 crowns ($857.60).

The appropriation of 1,200 crowns ($321.60) for extraordinary expenses

of inspection in East Sound was not used.

The implements saved and not required during the fishing are pre-

served in Svolvser and Sund. The disbursements amounted to 656.26

crowns ($167.57), exclusive of the pay of the inspecting force, and the

receipts were 1,195.75 crowns ($320.46), of which 935.45 crowns ($250.70)

arose from auction sales of implements saved over from last year.

The correspondence-record of the chief inspector shows, for the term,

1,610 outgoing and 870 incoming issues, including telegrams. The office

work, which is done exclusively by the chief of inspection, is thus con-

siderable. Besides, the chief inspector is accountant as well as writer

of responses which are made in fishery matters to the Government, as

well as to private individuals, (partly also in affairs which lie outside of

the domain of the Loffodeu fishery), involving much labor.

As I ]>ass on to the report of the fishing itself and its progress, I may
remark that the statistical data are repeated in most cases for the last

5 years, in order that the administration, scientists, legislators, fisher-

men, and merchants may have the summary needed; for a report which

deals exclusively with a single year's fishing, and which is published

a long while after the end of the fishery, will be valuable only his-

torically. Although I have labored towards this end for the space of 5

years, the report will not, until 1881, take the form which I think it

ought to have in order to be useful. I have, for instance, in prosecut-

ing this work during the year, been able to dispose of the months of

October, iSTovember, and December only.

The arrival of the fishermen was delayed by stormy weather in the
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last third of January and the beginning of February. On the first of

February, consequently, not more than one-third of the fleet was present.

The majority arrived between the 8th and the 14th, at which latter date

not quite two-thirds had come out. At the close of the following week
the fleet was assembled. Those which arrived late were partly deep-

water fishermen, partly fishermen from neighboring districts, who went
to Loffbden for the sake of the Ostnsesfjord fishing, and partly fishermen

who had previously carried on winter fishing in home waters.

The Finmark fishermen, as usual, begun to clear at the end of March;
however, because of the fear of low prices, fewer than common were

destined at first for Finmark waters. The cessation of the fishing in

Ostuaesfjord before Easter, and in East Lofifodeu immediately after,

soon gave an opportunity for a general break-up in the first 8 days of

April, after which time scarcely a single foreigner was fishing east of

Balstad. Westward, nearly 1,000 boats were engaged.

Table VIII shows the number of boats which were present in the

different inspection districts at the close of each week. For the weeks
ending February 14 and March 20 there is given besides a special state-

tenths of the line fishermen had come in the middle of February,

against only a little over seven-tenths of the net fishermen ; whereas

the opposite proportion existed last year. Of the deep-water fishermen,

as usual, only a little more than one-half had arrived.

Moving (shifting berth) during the fishery occurred to a greater ex-

tent in the latter half of February from East to West Loffoden, where,

however, some were obliged to sail as far west as Heine for want of

house room in the remaining stations ; in the first half of March, also,

they moved from Ure, Stamsund, Henningsvaer, and a part of Hopen,
to the more easterly stations and to Ostnsesfjord.

Table VIII.

Week ending-
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Table IX states the uumber of boats present at the close of each half-

month during the last 5 years. In the table also is given the time of

the Easter holiday, from which it will appear that it has had less to do

with the departure of the fishermen than persons generally are dis-

posed to think it has.
Table IX.

Time.
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The total number of fishermen was 27,232, representing 5,753 crews,

which is the largest force recorded in Loffoden. Compared with last

*year the increase is 1,676 men, or 471 crews ; and, as compared with

1872, when the fleet was the smallest, 10,459 men, representing 2,107

crews, or 58 per cent.

Table XI gives the number of fishermen from the different parishes

for the last five years, as well as the relative proportions in the parishes.
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Table XII.
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somewhat again. The great diflerence between Loffoden and Ves-

teraalen districts, their proportion being donble that of the others, is

owing to the fact that net-fishing gradually decreased from 65 per

cent, in 1862 to 9 per cent, in 1870. Later, in 1874, it advanced to 33

per cent., but in the following year it again fell off to 22 per cent.

Table XIV.

—

Percentage of the population.

1862
1870
1876
1877
1878
J 879

MODE OF FISHING.

South
Trondhjem.

20
17
45
49
52
46
44.5

North
Trondhjem,

Hi
!
H

33
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Table XV.

—

Percentage offishermen.
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Table XVII.

557

DUtrict.



558 REPORT OF COMMISSIONER OF FLSII AXD FISHERIES. [26]

Table XIX.

From what district.

Net.

S

Eastward of Henningsvasr

;

Brettesnaes, Skroven.Ost-
[

najsfjorden, Svolvter,
Kabelvaag,.Storvaagen,
Orsvaag, Orsnses, and
HopeD 5, 863

Tic nningsviEr
^

2, 496
Oprne to TJi* :

Oerne, Stamaaxid, Stene,
and Ure

Brandsholmene to Rufs-
fiord

:

Brandsholmene, Balstad,
and Rufsjord

Snnd to Lofloden Point

:

Sand, Keine, Mcskenas,
Sorvaagen, Aa

Westward of Henningsvser.

975i

423;

3,555 575; 630l 34

Trawl-line, i Deep bait. ' Total number.

4, 17911, 024 1,

1,947; 411
150 2, 333
411 788

216 596 12,

2 241 5,

375 2, 779
231 1, 077

2, 937 1, 017
1,077' 9.50

2711 302 355 3122 5, 9711,057 844

502 79! 136 54 1,741 370; 376, 12741

1

4 2,255 4.53 516 813

1, 032

1

,5, 089
240; 152 1, ]

. . ' 145, 4, 1

... 2 2,

3 128 9,

203: 473
626 1, 897

557 791
. ... 2, 448

Total in LofiFoden .... 13, 448 2, 2092, 404' 252 10, 292 2, 358^2, 554 3, 492 221 965 27, 232 5, 753 6 144 4, 414

In Table XX is stated the relation between the number of fishermen
and the catch for the different groups of stations in the last five years.

Table XX.
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Yaagene to Ure ; in 1879, from Henuiugsvaer westward, and partly in

Skroven; in 1880, from Hopen eastward, and to some extent westward

also.

The reason tliat the catch in East Loffoden is proportionally so large

is, that nearly 500 boats, which had been engaged at stations farther

west, participated here during ten to twelve days. The shares have,

on the contrary, averaged larger from Balstad westward. The propor-

tion between the number of fishermen and the catch has for five years

given the following average

:

Region. \^^-\^-

\Pr. cent. \Pr. cent.

Brettesnffis-Hopen 48.7 41.6
HenningsvaBr 18.3 18.6

Oeme-Ure 13.8 14.6

Brandsholmene-Nnfsgord 8.4 10.6

Naesland-Lofotodden. 8.8 11.3

Raftsund ' 1.8 1.2

Thus it appears that fishing has been comparatively better the farther

west we go. The considerable number of small boats which from fear

of the sea lie in East Loffoden has naturally contributed to the relatively

light catch here. Moving during the fishery (shifting berth) has also

had its influence in this number, not sufficient, however, to destroy the

proportion entirely, especially westward of Urebjerg, since the shifting

to or from this station is inconsiderable. It is evident that the table

gives a correct expression of the proportion, because wherever there is,

during one year, any gieat disproportion between the number of fisher-

men and the catch, this shows itself in the size of the fleet present there

the next year. The same holds good also with regard to the choice of

implements. Statistics prove, on the contrary, that in both respects it

is impracticable to base judicious plans for the coming year's fishing

upon the results of the foregoing year.

In last year's report, page 55, 1 directed attention to the comparatively

good catch westward of Urebjerg from and during the year 1871, and I

stated, as a proof of the profitable industry here, that hired help, in spite

of the larger expenses of fitting out, had shown a considerable increase.

This year the force in the region from Braudsholmene to Balstad is in-

creased by 207 men, of which 85 was an addition to the number of hired

men, and in the Flakstad stations there is a gain of 222 and 18 men re-

spectively. Although the catch has been proportionally smaller this year

than in most preceding years, I think I am justified in drawing the at-

tention of fishermen to the more uniform annual fishery in these stations

than in most of those lying farther to the eastward.

Table XXI shows the distribution of the fishermen in the different

stations by districts. Of the large force of 6,100 men from Senjen and

Troraso this year, 73 remained west of Urebjerg, 9 of the<se west of Sund.
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The increased frequenting of tliese stations has been perceptibly noticed

from Salteu and especially from Folden and Gildeskaal. The fleet from

Orlaudet, Stadsbygden, Melo, and part of Alstadhoug- continue, as usual,

almoyt exclusively in Henningsvser ; the fleet from Vego, in Balstad;

that from Belfjordeu and Veieren, west of Suud ; and the force from

Tjoto and Gildeskaal, jjartly in Henningsvaer, partly in Flakstad sta-

tions. Of the fishermen south of Brono only 26 remained westward of

Urebjerg.

Table XXI. -Statement of the distribution offishermen from the different districts at the

various stations.

District.
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Table XXI.

—

Statement of the distribution of fishermen, ^c.—Continued.

District
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Table XXII.

—

Number of merchant vessels present.



[31] THE LOFFODEN FISHERY IN 1880 568

Table XXIV.

—

Xumber of vessels present March 16.
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Table XX Vila shows the distribution of vessels at the different sta-

tions on the KJth of March.

Table XXVII a.—Number of vessels present March 16.
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J

Table XXVIII.

—

Merchant vesxels present March 16.

Region.
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Table XXX gives the number of "other'' outside industries attracted

to Loflfoden by the fishing.

Table XXX.

—

Other outside industries represented March 27.

Trade.
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uingsvser, and 2 in Balstad; 5 of these were granted to residents. The

number of dealers this year was :

Residents 58

Inc mers 162

From vessels 124

Watchmakers 30

Goldsmiths '- 9

Total

or 1 for every 80 men who were present during the fishery.

Table XXXII.

—

Number of incoming tradesmen.

383

Kind of trade.
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Table XXXIV gives the number of days, Sundays and holidays in-

cluded, from January 16 to April 14, wherein the weather, either wholly

or in part, prevented the fishermen from setting or hauling their imple-

ments. Altogether, in East Lotioden during 43 per cent., and in West
Loffoden during 48 per cent, of the fishing season the weather was such

as to interfere with the business. This year, also, most of the unfavor-

able days occurred in periods, for instance, from January 20 to February

5, from March 4 to 14, and from March 30 to April 4.

Table XXXIV.

Detained b.y weather between January 16 and
April 14.

Month. East Loffoden.

! Whole day.

January 8

February
;

5

March 5

AprH
\

3

Total i.i 21

Partof day,

West Loffoden.

Whole day. Part ofday.

Table XXXV gives the number of days of detention in port, because

>f bad weather, in the different inspection districts:

Tablk. XXXV.

—

Daiis of detention in port on account of weathfr from January 16 to

April 14.

January.
[
February. ' March. April.

Innpection district.

Skroven 9 I
\

5

Svolvaer 6 4j 4
Vaagene 7 3 5

Hopen 9 1 fi

Henningavier 8 2 4

Stamsund 10 6

Ure 10
!

8

Balstad 10 Ill
Lund 9 1 10
Sorvaageu 9 1 9

The report for 1878 and for 1879 contains a similar table, and I ven-

ture to repeat this year also what 1 have previously mentioned with

reference to this subject, since certain persons still seek to -maintain the

opinion that the fishermen should be prohibited from going to sea unless

the weather allows all of them to use their implements. The essential

hindrances to the enforcing of such a general provision in practice are,

first, that " sea-weather" may be differently construed by different per-

sons, and, second, that fishermen not only from different stations but

also from different inspection districts, where there may be permanent
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(iififereuces in the stations, often have their implements placed in the

same waters. It will frequently happen, therefore, that while one fish

ermau, who lives in a certain place, is legally entitled to haul his gear,

another one who has his gear in the same waters may be forbidden to

the so-called partial sea- weather that so many difterent conditions, such

as size of boat and crew, ability of the men, and their acquaintance with

the water, distance of the gear from shore, situation of the place, cur-

rents, direction of the wind, condition of the fishery, «&c., are to be con-

sidered in deciding to what extent the implements can be used, that

the question can be settled onlj' by the boatmen themselves.

Table XXXVI shows the average number of entire and partial storm-

bound days since 1875. This year the weather has been nearly like

the average of the last five years, and somewhat better than the aver-

age of the last four. On the other hand, the rough weather which

occurred at the close of January and the beginning of February, during

certain days, was unusually severe. The water, especially, was very

high.

Table XXXVI,

—

Anerage number of storm-hound days, partial and entire, from Jatmary
'

16 to April 14.

Year.
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according to which the explanations of shipwrecks occurring of late

years are recorded. In these six years 95 persons were lost by ship-

wreck, 21 by other accidents, and 282 were rescued 5 so that 75 per

cent, of the shipwrecked were saved.

Table XXXVII.
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Table XXXVIII.—Zo«s of boats.
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For comparison with the precediog years is here given the mean tem-

perature at midday for each half month since 1877.

Table XL

Time.
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Tablk XJLl.—Observations made by direction of J. B. Lie, telegraph inspector in Troniso

District.
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Table XLII—Continued.

575

Angnst.

Aremge

Sr-pt ....

A verage

<><itobcr.

Average

N..V ....

Average
.j

D-c
I

i; 26.7 . ...

11, 19.7 NE.
13' 18. 4

151 19.3
17i 23.7
19 16.8 NE.
23 14. 4 WSW.
26 12.0 W.
28 14.0 NE.
30 12 NNE.

Temperatuie of water.

30 ^.thorns.

! 4 il4. J

2
i
2 ...,

6.9! 6.5.

1 12.0 NE.
4 8. 4 NE.
6' 10. 2 WSW.
8i 11.4 HE.

lOi 10.0 SW.
231 12.1 NNE.
25 10.2 SW. 1 4
30 11.2 1-2

14. 5jl2. 5

';14.'ar9.'5

8.0 6.0

7.7 '6.1

13.210.5! 7.8 6.2.

12.010.0 7.2| 6.4

i6.'8i6.'2 9.'5,'7.'i

13.5:10.0 7.2 6.;

.1... I...

6. 0| 6. 0| 6. 2

'.'.'.'}".'.'{
6.3

!!;:"6."i'6."2

'".
6.0l

11,

I

9.3, 9.21 8.5;.-..

jli.'2ii.'2'9.'3; 7.'2j.... ,....} 6.1| 6.5

12. 6 10. 5 8. 2 6.
2'

6. 6. 6. 2 6.

5

2 11.311.0 9.210
10 '....'

)> 10. 810. 8 10.0 8.5

4 1 10 10.710.7il0.810.0
1 1 .... ....:....

10 10.3 10.310.410.5

2 12.2. NE.
4! 13.4: SE.
61 8.8 S.

23! 1.0 E.
2.5| 0.

6

NE.
29[ 4.0 S.

10. 5 10. 2 10. 7. 6! 6. 2 6. 01 6. 2 6.

4

i6.'9io.'g i6.'8:"9.'2' 7.5 '6.'7 6.0 ; ;

;

'

10. 4 16.4 io. 5 10. 6 16. 8 i6.'2 8.9; 6. 2
....• ...'....'... :

i L...
10. 9 10. 8 10. 7 10. 8 10. 10.

6

9. 9\ 6.

2

. 110.810.610.5 9.5 8.8 8.4] 7.71 6.3

Kain.

Rain.

10. 8 10. 911. 010. 8;... I I..-.!.

5 ....! .. '....110.010.010.610.710.610.6 9.2 6.2
10

I

9.710.0[10.010.6.. ! !....!..- '

|

.. |.

... .8.6 8.91 9.0 9.0 9.7 9.8, 6.9 6.3
9.0 8.9... I-... ... |....i... .......-.
8.6 8.5....i.-.. ....I....I... :.........

8.7 8.8
8.0 8.5

9. 3 9. 4 9. 8; 9. 8 10. 1 10. 21 8. Oi 6.

2

3-1.4 N.
& 1.0,

8-0.9 KNE.
10-0.21
12] 4.0 NW.
26j 2. 9 W.
28i 4. Oi ESE.

ESE.3-5.1
1 10-3.4

I

18-3.4i NW.
nuary. 5-0.1: SW.

3.0i2
10
6
5
8

I

6. 8 7.

10 ....

7 5.4

;.0: 7.8 8.0 7.8

' "" 7.4 7.3

6. 6 "feS

7.3 7.5

5.5 6.7

7.8' 8.0 7.0; 7.0: 6.4
!-;j-

7.0' 7.1 7. 21 7.3; 6.5

^

7.7| 7.8| 7.5| 7.1 6.'

To "a2r6r3;T^|"7."o!~6r6 6.";

4. 4. 8 5. 1 5. 5 5. 7 5. 8| 6. 5 6.

3

3.8 3.8 4.0 4.4 4.91 5.3 6.4 6.4

JfOTE.—The observ.-itions at 30 fathoms wore made a cable's length from Lodingen light, those at 100

fiuhoms in the middle of the Ijord. AH the observations were taken in the afternoon.

Table XLIII shows the mean temperature of the water lor each half

month, also the mean tempeiatnre of the air al ti o'clock j). ci., which

last was kindly communicated by Dean B. Kokk from daily observa-

tions made by him in Lodingen. All the tem[)eratnie8 are given in

degrees of Celsius. From the obvservations it will be ^;een: First, that

the summer heat has had little influence on the water temperature at

depths greater than 40 fathoms an<l none at all at depths of more than

.')() fathoms, at which dci)th the water has been uniformly degrees ifwe
except the slight deviations occasionally produced by the sinking of the

surface water cooled during winter, bearing in mind, also, that throe
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months, from the close of April to the end of July, elapse before the water

recovers from the effects of the winter temperature. At the bottom, in

100 fathoms, the temperature has been constantly about 6.4. It is fur-

ther evident from this table that the water has not begun to grow cool

before October, and also that the cooling has not occurred gradually,

but has been rather uniform throughout until the middle of December,

also that a somewhat shorter time is required to elfect the normal win-

ter condition—the coldest water at the surface and a gradually increasing

temperature towards the bottom—than is required in summer to produce

the opi)osite condition—tlie warmest water at the surface and a decreas-

ing temperature downward. After the middle of December the decrease

of temperature has been slower. The water has been warmest from the

middle of September to the beginning of October; the temperature dur-

ing this time has been uniformly between 10 and 11 degrees from the

surface down to a depth of 70 fathoms. The fact that the temperature

of the stratum of water lying between 30 and 70 fathoms increased so

considerably in the space of three weeks (;an only, so far as the upper-

most portion is concerned, be ascribed to the direct influence of the

warm water lying above it, if we admit that its greater saltness makes

it a better conductor of heat; but may certainly be explained more read-

ily by an afflux of warm water, ])robably from the shallow places in

Ofotfjord.

Tablk XI All.

MKAX IKMl-KKATLUE OK

i

"

s
I t

10.7
11.5

9.2

.5. 8 5. 6

.i.9

6.0

14.2
12.0
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The temperature of the water has been taken daily at the surface

and at depths of 5 and 10 fathoms. The results are set forth in Table

XXXIX, The lo^yest temperature at the bottom and surface was 0.5

(in the beginning of March ). The ditference between the lowest weekly

mean temperature at 10 fathoms last year and this year was only 0.2

at the surface and nothiusj at the bottom. The highest temperatures

were 3.5 and 4.0 (beginning of February). Regular observations at

greater depths, 30 and 80 fathoms, were not taken, for want of time.

In all 38 series of observations were taken in 30 fathoms, and 40 at

greater depths, against 03 and 58 last year. The same instruments were

used in taking the observations as last year, namely, 2 Negretti and
Zambra thermometers, which were kindly lent to the inspection party

by the Meteorological Institute. The same instruments were used by

Inspector Lie also. As the division into degrees is not very fine, an

error in reading of ^ degree is, of course, not rare. There api)ear, how-

ever, to be no more serious errors of observation. The observations

were made first at the surface and gradually downwards towards the

bottom.
Tablk XLIV.

Temperature of water at various depths from
the surface to the bottom.

Jan. 30 Svolvaer.
Feb. 2

6i.
9I

16, Storvaagen

.

21.

25

27, StamsuiKl .

.

28
23
1

3, (Stroiumen) .

Storvaagen..
10

Islaendingen
11

I
Sundsflaket.

121 IslsEndingen
15, Ostnffisflord-
18!

19,

Stamsund . ..

20! Ostnasfjord

.

211

22
Stamsnnd . .

.

75 4. 00
50 4. 00
75 4. 00
00 3. 25
25 2. 50
00 2. 25
75 2. 25
00 2. 00
00 2. 00
25 2. 50
25 2. 25
50 1, 75,

75:1. 75
25 2. 25
00 3. 7.-)

00 3. 00
75 2. 75
50|2. 50
00
00 2. 00
00 2. 25

.'4.25'

. 4. 25 .

2.25
50 2. 50
25 2. 25

...3.50 .

. . . . !3. .50 .

..-.2.50,2.
3. 50 4.50i..
3. 00,4. 00:4.

3. 00 3. 75 4.

2. 75 2. 75 3.

2. 25 2. 75 2.

1. 75 2. 00!2.

2. 00 2. 25i2.

4. 00 5. 00
4. 7514. 75
4. .5014. 75
2. 75 3. 5'J

3. 00 3. 25
4.75.5.00
2. 50 3. 25
....!3.

2. 50 3. 50
....:3.25

3. 25 4. ,50

.. 3.25
2. 50 3. 00

s
I

a
Condition of the fishtry.

...14.

4. 00:4.

50 4. 50:.5.

..|....|5.

75;.... .,

00.. ..|.

00 .

75.
001.

75; .... 5. 25 6. 75 6. 75 Irregular, mosUy light
00... 6.00 6.50 6.751
50.... 1.5. 00 6. 00 6. 00
25 15.00 5.756.001
50 ...;5. 00'

.

00 5.00 5.251...

00 5. 00 6.25 ...

Ostnjesfjord.
Svolvter

. 25 2. 25 ... . 3. 75

. 50 3. OOI5. 00 5. 25

. 50:3. OOI5. 00 5. 25

501....

501....

. |5.00

..14.75

..|5.00

..4.50

.5.25...

Few trukket, g(>o<l tishiug.
Irregular, mo.stly good.
Irregular, mostly light.

Uniformly good.'

Fjsh abundant

. j4. 00

.
'4. 00
.4.00
.i3.75 5.

ij:;;;'^

.4.50.

00... 5. 50 6. 25 6. 25
75,....6.00,6.25|....|
00l....6.00 6.00i....
00....!. ...16.001....

25 . . . . 5. 50 6. 00 6. 00
50:. ...|.... 6.00 6.25,

50 6. 00 6. 006. 25

..'4.756.00....).... 6.006.00

......|6.00i....:0. 00 6. 0016.251

...... 6. 00, .... 6. 00 6. 00;6. 25; Holiday.
I.

i I I I

I
I

Exceedingly light
Good fishing.

Irregular, mostly light
Exceedingly light

Light.
Good fishing.

Light.
Smaller, especially nightrline.
Sunday.
Exceedingly light
Irregular, mostly good. Ex-
tremely light. Intherestof
Loftbden no sea-going wea-
ther because of aSW. storm.

Almost no fishing.

S. Mis. 110- -37
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Tablk XLV.

Mar. 26
27

Temperature of water at various depths
from the surface to the bottom.

s ' a g a T s
o ' o

S i §

Condition of the fishery.

g 1 §

Svolv»r .... 2. 50 2. 50 4. 00,5. 00
2. 25 2. 50'2. 7514. .50

--•I

2. 25 2. 50'

2. 00 2. 50'

2. 00 2. 25;

Apr.
Stamsund. . . 2. 25 2. 50 2. 50

2. 00 2. 25 2. 25

2. 00 2. 00 2. 00
Storvaagen . . 2. 00 ... 2. 25
Svolvar 2. 00 3. 00 4. 25

4. OOj

.

3.50
3. 00 .

3.25
2.25.

6. 00 6. 006. 00 6. 251 Holidav.
5. 50 6. 00 0. 00 6. OO] Good net-fl.shing.

5. .50 6. 00,6. 00 6. 25 Holiday.
....'5.50 6.00 6.00 6.25
... 5. 00 6. 00 6. (10 6. 00' Irregular: mostly light ; few truk-

;
'

I

}

ket.
4. 50 6. 00 6. 00 6. 00 C. 00 Irresuiar; mostly light, though

! ;
I

mostly good elsewhere.
4.75,

j

,

Irregular; mostly good.
3.75 ..

I
1

i

1

Irregular; mostly good ; leiw, how-
i ever, than March 31.

2.50 4.00 5.50' ..
j

Xetfi.shing excellent; line light.

".'..h'ih'.l 6.'666.25|

Table XLVI a.
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Table XLVI b.

579

Apr. 6

12

Svolvaer

Water temperature.

Condition of fisheiy.

Depth, 30 fathoms.

Storvaagen
Svolvaer . .

.

2.25
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with last year, it is not improbable that the fish have been influenced

thereby in their choice of locality.

2. Since fishing begun at Isla?ndingen, the lower part of Sundstrom-
men, the temperature at 20 and 20 fathoms was 4f degrees. The float-

ing implements placed 25 fathoms from the surface, and the bottom im-

plements set in 25 fathoms, took plenty of fish, while nets placed on the

bottom in 60 to 80 fathoms, where the temperature was six degrees,

caught almost nothing. The same thing occurred in Ostufcsfjordeu

and SvolviBr during the fishing there. Many of the net-fishermen floated

only a portion of their nets, and allowed the rest to remain on the bot-

tom, and the catch was generally good in the floated i)ortion, and ex-

ceedingly light in the bottom nets.

3. The excellent fishery at Stamsund and stations farther west at the

close of February was associated with a rise in the water temperature,

which, from 2.50 at a depth of 35 fathoms on the 21st, increased on the

25th to 4.50 in 30 fathoms, and 3.50 in 20 fathoms. The same was true

of the good fishing which begun in Ostlofoten March 10. The fishing

mentioned in Buksnsesfjorden under " Fishing at the different stations,"

and also the advent of cod whi(!h was noticed, March 17, between Stam-

sund and Skokkelvigoerne, occurred at a time when the warm stratum

of water had descended to 20 fathoms from the surface.

The conclusion which I reach from these observations is, that the tem-

perature which appears best adapted to cod is between 3i and 4^ degrees.

The circumstances which disprove the influence of the temperature of

the water are the following :

1. Since there were some fish in the seines, though in smaller and com-

paratively unimportant numbers, it follows that a temperature of 5 to 6

degrees is, at all events, not a barrier to the presence of cod.

2. Although the good fishing westward of Stamsund begun with a

temperature of 4 degrees in 30 fathoms, it remained good, and in the

early part of March it was even unusually good here as well as at Gem-
sostrommen, though the temperature gradually decreased to If degrees

in 20 fatiioms and 2 degrees in 35 fathoms—which again seems to indi-

cate that comparatively cold water is not prejudicial to the thriving of

cod.

3. The fishing, which was excellent at Sund March 10, was poor on the

lltli. though the temperature conditions were the same on both days ; so

this appears to be no assurance of a permanently good fishery.

It is shown l)y the combined observations also that some good fishing

has taken place in depths where the water temperature varied from 2

to 5 degrees. Since this is the greatest variation which has been ob-

served during the winter on the banks, and since the taking capacity of

a net is only 3 to 4 fathoms perpendicularly, I conclude that the tem-

peratureof the water does not play the role in the fishing that one would

suppose, at first consideration, should be ascribed to it. Examinations

of the temperature of the cod itself at different depths would have been

interesting, but I had no thermometer which was suitable therefor.
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The observations this year have indeed been few, although they were
begnn the same day or the day after the fishing- conimeneed. Although
the frequent and sometimes considerable and irregular falling and rising

of the warm water scarcely allow^ any hope of a practical result, and in

spite of the little encouraging conclusions whereto the j ear's observa-

tions have led, it is my intention to continue these observations as far as

time allows.

Table XLVII shows how many livers made a barrel at diiferent

times during the lishery. The numbers above the line indicate those

taken in nets, below the line those caught by lines. Compared with

the four preceding years the fish this year have been distinctly fatter,

and, especially, they hdve retained their fatness longer than usual.

The increased proportion of liver in the districts of Stamsund and
Sorvaagen at the close of February was associated with the excellent

fishing there, and seems to indicate a new arrival (offish). The stated

proportion of liver :it the end of the first week of March to the quantity

of fish has not been so great in any of the four i>recediug years at the

same time; and one may possibly, from this longer-retained i>roportion

of liver, draw the conclusion that the East Loffoden fishery in March is

due to tlie incoming of new fish and not to an afflux from West Loffo-

den. The observations are, however, highly uncertain, and cannot be

otherwise; so it is difficult to base any decision upon them. On the

average 385 cod are estimated to have yielded one barrel of livers, or

78 i)o!s (0.05 barrel) of oil. According to the inspection tables, the

jiroportion betAveen fish and liver has been as follows:

Cod

1800

1870

1871

187L>

1873

1874

450



582 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [50]

Table XLVII.—Numfcer of livers in a barrel—Continued.

Week ending—
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Table XLIX gives the prices of the other fish products and of bait.

The prices of roe have been somewhat higher, of liver a little lower

than in the last few years. According to these prices the value of one

fish round has been 20.8 ore. Bait has commanded an unusually high

price.
Table XLIX.

—

Prices (in ore).

Inapectioa diatrict.

Vaagene

.

Hopen

Henningsvaer

.

Ure

Balstad 15

I
16

:Sorvaageu 12

0.50

0.70

0^0
0.50

0^50

0.70

0.40

6.60

Herring.

0.60

0.80

0.40

0.60

a 50

0.60

* This probably means ly ore per fish by the barrel and so many per head by the million.

—

Tr.

Table L gives the Lofibden prices and the export values since 1873.

Up to and for 1S77 the export values are taken from the official statis-

tics; for 1878 and 1879 they are quoted from the generous communica-

tion of the supervisor of the inercliauts' clerks in Bergen. According

to this statement the export i)rices have been

—
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Of the total export of roe 15 per cent, is assumed to be of the second

quality. The cost of split cod may be estimated at 8.8 crowns ($2.36)

per 1,000.
Table L.— Prices.

1873
1874
1875
1876
1877
1878
1879

Export price.

Split
cod.

Dried
cod.

Per hundred.

Loffoden
price.

Export
price.

Loffoden price.

$6 21
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Table LII.

585

Yield of Loffoden fishery, including the fishing after April 14.

Embracing-

Split
cod.

Dried
cod.

Medici-
nal.

Other
oil. million

crowns.

1872.
1873.
1874.

1875.

1876.
1877.
1878.

1879.

18.2
19.5
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Table LIV shows the iuspector's statement of fish, roe, livers, and
medicinal oil at the close of each week, also the number of fishing days.

In the quantity of liver is not included that portion which is used in

the manufacture of medicinal oil. Only a day on which there is fishing

throughout the Loflbden Islands is considered an entire fishing day.

The best yield in proportion to the number of fishing days and the size

of the fleet was during the week from March 7 to March 13 (the most

fish taken) ; the next best was in the week from March 14 to March 20.

In January and February there were caught 6,000,000 (22.7 per cent.);

in March, 18,500,000 (69.8 per cent.); and in April, 2,000,000 (7.5 per

€ent.). The number of fishing days from January 11 to April 14.made

up 50 per cent, of the whole time.

Table LIV.— Weekly Htatcment of the yield.
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Table LVI gives the catch of fish by the different methods.

Table LVI.

—

Yield by the different methods.

587
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Table LVIII.

Yield of guano factories.

Lyngvaer.

Guano. ' Fish meal.

1875.
1876.
1877
1878.
1879

Heads
con-

sumed.

Sncks of 200 pounds.
2-poand i 200-pound >,;„; „
packages. I sacks.

Millions.

11, 650
10, 000
9,880

13, 500
16, 700

8,000
9,960
8, 630
6,150
7,600

4, 000

3,100
4,080

1,900
2, 420
1, 200
1, .^OO

•-':!, 650
23, 060
22, 560

21, 809

26, 640

14.3
14.0
13.7
1.3.

2

16.0

Average. 12, 350 ,070 a'?, 550 10 6

Of luediciiial oil manulactories there are now two in Skioven, one in

Svolvser, two in Kabelvaag, two in Henuing.svoer, and one in each of

the stations Stamsund, Stene, and Balstad. Altogether they can util-

ize about 500 barrels of livers daily.

For consumption during- the fishery are used 750,000 fish. For use at

home fully 250,000 are sent. This million is not included in the forego-

ing statement.

According to the statement of the treasurer of the medical fund, the

medical taxes for 1879 amounted, in the counties of Xorland and Tromso,

to 95,120.3;) crowns ($25,494.65), divided as follows:

Crown.s. Dollars.

187,077 times 120 split cod, 22,521,240 fish .

.

25, 023. 60 6, 706 32

26,370 vogs of salted fish in vessel .... .

.

293. 00 78 52

718,013 vogs of dried cod,* 19,386,351 fish.

.

23, 933. 77 6, 414 25

271,706 barrels herring. . 18, 113. 73 4, 854 48

597 barrels other salted fish 39. 80 10 67

04,898 barrels oil 25, 959. 20 6, 957 06

35,325 barrels roe 1 , :<)6. 23 473 35

95, 129. 33 25,494 65

For bait it is estimated that there were consumed 16,000 barrels of

salted and 40 barrels of fresh herring, 8,000 barrels of cuttle fish, and
1,300 barrels of mussels, the combined value of which was 400,000

crowns ($107,210).

The aggregate gross yield of th<' Loflb<len fishery is Morth a little over

5,500,000 crowns ($1,474,000).

Table LIX gives the average share which has generally fallen to the

diiferent methods of fishing, also the greatest share, as far as known
to tlie inspection officers. The average share was 200 crowns ($53.60).

*Wherev»-r dried cod are reduced from weight to number, 27 fish are calculated to

a vog (36 Danish pounds).
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The average was, in 1874, 270 crowns = $72.36 ; in 1875, 390 crown8=
$104.52; in 1876,305 crowns = $81.74; in 1877, 410 crowns = $109.88;

in 1878, 300 crowns = $80.40; and in 1879, 240 crowns = $64.32.

Wages of hired men were from 100 to 120 crowns ($26.80 to $32.16)

and expenses. In East Loffbden they were occasionally reduced to 80

crowns ($21.44).
Table LIX.

Average share. Highest share.

luBpection district.

I I I I f
!

tzi
i

&H
I
Q

Skroven $64 32 $48 24 $26 80 ;

•

Svolvaer ! 53 60 42 88 37 52 $96 48
|

$85 76
Vaagene

|

75 04 32 16 160 80 : 53 60 i $53 6a
Hopen

,

64 32 48 24' 34 84 ' 134 00 107 20
Henningsvfer 53 60 42 88 32 16 107 20 I 85 76
Staiasund 58 96 56 28! 115 24 69 68
Ure

I

48 24 45 56 75 04 80 40
Balstad 69 68 i 69 68
NufaQord '

80 40
'

72 36 99 16 107 20
-Snnd 75 04! 75 04 93 80 142 04
Reine i 80 40 9112 107 20
Sorvaagen 67 00 80 40 88 44 125 96
MoskeniPs '. 75 04 : 112 56
Aa I 58 96 80 40 ! 61 64 125 96

The loss of implements has been distinctly smaller than last year,

<especially so far as nets are concerned. In Skroven only one link was
lost, and in Hopen ten to twelve, while, on the other hand, an individ-

wal in Kabelvaag has lost two settings. The loss of lines has been

proportioually greater in Henningsvser and Balstad. The loss is every-

where attributed to a current, which set westward with unusual strength

in the latter half of February. In the beginning of IMarch it set east-

ward. From many places comes the complaint that the implements are

too lightly weighted, both lines and nets, and a desire Uas been ex-

pressed that the law-making power should interfere. In order that the

weights, which are at present insniiicieut, may be satisfactory they must

be so heavy as to materially increase the labor of the ordinary daily

business, so that it is doubtful how far they will secure any correspond-

ing advantage. There was at one time an association in Stamsund
whose members pledged themselves to use anchor-stones of a fixed

weight; but, so far as I remember, it existed only one year, and I am
not aware that the experiment was repeated.

Of Hoating implements floating lines were used exceptionally in E.ist

Loffbden and more commonly than before in West Loflbden. Floating

Tiet^ were used only a little westward of Storvaagen, and then nets

floated under water were always employed. Eastward nearly one-fourth

'Of the men used surface-floating nets.

The Loffbden fishery this year has been next to the greatest known,
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as tbe number of fish caught was at least 27,500,000, including what
were used during tne fishing and carried in for use at home. It exceeds

the catch of the i>rcceding year by one million, and is only a little over

a million less than the catch of the rich year of 1877, when the yield to

April 14, was 28,750,000. For individual fishermen, on the contrary,

the yield was smaller than in any i)receding year since 1869, if we except

1800. The average catch, excluding what was used during the fishing-

or at home, was 970 cod for each fisherman, or 100 fish fewer than the

average from 1809 to l.s79, both inclusive, while the average price, 20.8

ore for a round fish, is smaller than at any time during the period named.

In order that the fishermen, at the prices of the year, should have a net

profit of 100 crowns ($20.80), the catch sliould have been somewhat over

six millions greater, or 33,600,000 in all.

Table LX shows how the gross expenses of the fishery, 5,500,000

«rowns ($1,474,000), were divided among the different items of expense.

Table LX.

—
j

Division of expeDses.

Itfms of expense.

License ($14.20 per ttsherman)
Food
Leather goods
Wood and lodging
Bed-clothing
Expense of laying up
Boat hire
Interest and wear and tear

Per
cent.

$385, 920 00 26.

3*3, 040 00
1

23.

58, 960 00 4.

67, 000 00 4. 5
13, 400 00

i

1.

72, 360 00 ! 5.

91,120 00
!

6.2
259, 960 00

i
17. 6

80, 400 00 5. 4
Bait

I
107,200 00 7.3

1, 479, 360 00 100

The costs are divided as follows: For implements, 2,010,000 crowns,

or 36.5 per cent.; personal expenses of fishermen during the fishery,

2,070,000 crowns, or 37.5 per cent.; and only one-fourth part, 1,440,000

crowns, or 26 per cent., remains for the support of the family and other

expenses at iioiiie, partly during and partly outside of the fishing

season.

The course of the fishery was, in the main, as follows: As early as

the beginning of January a considerable number of cod appeared to be

])resent from Vaagen westward, ])arti(;ularly at Stamsund and west-

ward from Sund. Fishing was carried on, however, by several resident

fishermen. In the middle of January 900 boats had arrived; but bad

weather almost totally prevented work for the rest of the month and

during the early ])art of February. From the middle of February to

the 9th of March was the height of the fishing season from Henningsvaer

westward, and the fishing was partly good from February 24 to March

4, while it was poor eastward, except at Hoi)en February 27 and 28 and

March 1, when it also became to some extent good here, especially with
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trawl-lines. On the 8th of March exceptionally good tishing began at

all stations from Hopen eastward to and including OstiiiEsfjord; west-

ward there was good fishing, also, everywhere until the 10th, when it

became poor at stations from Balstacl westward; at the remaining sta-

tions the good fishing continued until the lUth, after which date it was

poor everywhere. In East Loftoden there was an especially good fish-

ery from March 14 to the 20th, during which week 8,750,000 fish were

taken, the largest week's catch known to have be«n made. The East

Loffoden fishing closed, so far as Ostnaisfjord is concerned, on the 20th,

and at the remaining stations about a week later. At the close of March

fishing began again to be sufficiently good, though irregular, from Hen-

ningsvier westward. It was, however, not i)ermanent, except at the

first-named station au<l in the region from Sund westward, where it was

quite good exen until the middle of Ai)ril.

A peculiarity of this year's fishery was that the cod almost from the

beginning remained near the shore ; besides, they were found near the

surface, and most of the fishing was done at depths of oO to 40 tatlioms,

and sometimes less. Their presence in not inconsiderable numbers was

proven, also, in many places inside the reef, where they ordinarily sel-

dom appear, as at Islsendingen, near Sund, and in various coves of

Buksniesfjord. On a voyage from Stamsund to Balberg Islan<ls, on

March 17, the inspection employes ol)served in many places, where the

depth allowed the bottom to be seen, fish as large as cod, all of which

were moving northward and towards the land.

Table LXI gives the percentage of fishing days on which there has

been good fishing in the different inspection districts.

Tablk LXI a.
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tolerably good everywhere in the first half of February, was so in the

second half and until March 8, almost exclusively from Heuningsvaer

westward; later, on the contrary, and uutil the close of the month, that

is, from the 15th, almost entirely from Hopen eastward. The following

facts, however, antagonize this opinion :

1. Fishing began at all the easterly stations on the same day.

2. It continued in West Loflbden with a good yield many days aftea-

it had begun in East Loffoden.

3. It closed in West Loflbden at the same time at the majority of the

stations.

If there was a marked advance from west to east this should have been

shown by an increased fishery from west to east, if only for a short time.

Of course from March 4 to the 14th there was no common fishing day,

and four whole days were spent ashore, the Cth, 7th, 9th, and 13th,

so that it was difiicult to follow the course of the fishery. An advance

should, moreover, have secured an exceptionally good catch for the im-

plements emplojed; but this was not so marked as to be couclusive.

No relation between the fishing at the difterent stations, therefore, can

be shown this year with certainty. In order to reach a conclusion, if

possible, in the future, I shall continue the detailed records of the fish-

ery which I begun in 1878. In the following table is given a synopsis

of the course of the fishery during the last three years

:

Table LXI h.

Time.
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Table LXI c.

593
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fishing was exceedingly small. In February and in the beginning of

March it was irregular and light except with trawl-lines during the sec-

ond and third weeks of February, when these implements brought good
and occasionally even excellent results. From the 10th of March to the

22d, on the other hand, the fishing was exceptionally good for all of the

implements. At the close of the month it declined, and in April it was
poor. The principal fishing this year was at "Hola."

Svolvcer.—Trawl-lines were first used December 30, and were hauled

on the day following with a catch of 13 cod. The next attempt was made
January 10 by three boats, which took 2, 8, and 1 1 cod respectively. At
the close of January the catch amounted to 100 for each boat employed.

In February and March the trawl-line fishing was irregular and light as a

rule until the 8th, from which time it was uniform and good, sometimes

excellent, almost to the close of the month. In April it was light again.

i^ets were first used February 9. They were set on the 11th, and
caught from 100 to 400. On the 12th the catch of nets set at night was
from 100 to 700. If we except the 19th, when nets set at night excep-

tionally took 800, the fishery was irregular and light until March 8th,

from which time it was excellent until the close of the month.

Deep-bait and day-line fishing were poor during the whole time ex-

cept from the 8th to the 31 st of March, when the boats frequently got

two or three loads daily.

Ostna'sfjorden.—Here the fish were found in January as well as iu Feb-

ruary, and were caught at Langestrand, even in quite large numbers, in

the second week of February, especially with day lines. At the close

of February and in the beginning of March the fishing was extremely

uncertain until the 8th, at which date it became excellent, and continued

so until the 20th, when it suddenly ceased. Thus on the 19th the catch

in nets amounted to 2,000, and on night lines, GOO ; on the 20th these im-

plements caught 900 and 80 respectively. The 21st was Sunday. On
the 22d the fishing was extremely uncertain ; on the 23d the nets and
day lines were not once attempted, and the catch on trawl-lines was
from none to 15.

Although the fish disappeared suddenly from Ostnsesfjord, they re-

mained in the neighboring district of Svolvrer eight days longer; since

as late as the 27th as many as 1,200 were caught in nets set at night,

a.nd as many as 400 on trawl-lines. Tlie 28th and 29th were holidays.

On the 30th the fish here, also, suddenly disappeared ; the catch in nets

set at night was from 5 to 50. As usual, there were some herring in the

fjord.

Vaagcne.—The lines set at night, six in number, were hauled for the

first time on the 9th of January, and took from 50 to 150 cod per boat.

In the first half of February this fishery became, towards the close, ir-

regular, but quite good. Later it was poor until March 8, from which

date boats as a rule returned with full loads until the close of the month.

In April again it was poor.
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iTets were first used January IG by four boats, which caught 100 cod.

In February there was occasional good sea weather, as on the 7th, when
the average catch was 300, and from the 14th to the 21st. During the

reuiainiug time the fishing was poor, except from March 8 to the 21st,

when it became good— in part excellent. On the last-named day the

nets took as high as 1,400; on the next sea-going day, April 5, 50-1,200,

being an average of 300; on the 6th, on the contrary, from none to 150.

The deep-bait and day-line fishing in February were somewhat better

than in the districts previously named. In the plentiful period, from

March 8 to 31, there were, however, some days, for instance, the 20th,

27th, and 31st, on which the fishing with this apparatus was poor, though
the other implements did well.

Hopen.—Trawl-lines were first used on the 7th of January with a catch

of 100 cod. During the rest of the month the catch varied from 20 and
30 to 150. From the 6th of February to the end of March, the trawl-line

fishing was uniformly good, often excellent, if we except certain days
in the beginning of the last-named month. Thus on the first of March
the average catch was 350 fish ; from the second to the fourth, on the

contrary, only from 70 to 100, whereupon the fishing became uniformly

good again, sometimes excellent.

Four nets were first used January 22, and took from 8 to 150 fish.

In January and the first half of February the fishing was irregular,

mostly jioor; during the rest of the mouth, on the other hand, though
generallj' irregular, it was mostly good. From March 8 to 31 it was
uniformly good, though not so excellent as in the more easterly stations.

Deep-bait and day-line fishing, with occasional short interruptions,

were next best from the middle of February to the close of March.

The rare occurrence on January 30 is stated of a great school of

large and small coal-fish {Merlangus carbonarius) inside of "Bikja."

Henningsvccr.—Four lines were set for the first time January 8. They
were hauled on the 10th, when the highest catch was 150. In Feb-

ruary the fishing increased and continued uniformly good, especially at

the close of the month, until the middle of March, whereupon it be-

came irregular, mostly i)Oor. In April it increased again, and remained

quite good until the middle of the month, when it ceased.

Nets were hauled for the first time, January 22, with a catch of 40 cod

;

the second time, January 28, with a catch of 250 cod. As the line fish-

ing increased in February, so also did the net fishing, but the latter was
more uniform. The best fishing occurred at the end of February and
in the beginning of March. From the middle of March to the close of

the fishery it was, with some exceptious, rather irregular and mostly

l^oor.

Day-line and deep bait fishing became good, sometimes very good, at

the end of February and the beginning of Marcli. The rest of the

time they were poor, and ceased in some places entirely from the middle

of March, when the majority of the boats shifted eastward.

Gimsbstrommen.—Fishing was good here from the middle of Feb-
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ruary until near the middle of March, sometimes excellent during cer-

tain days at the beginning and end of the months named.

Stamsund.—Four lines set at night were hauled for the first time,

January 10, near shore with a catch of 30 to 80 cod. During the four

sea-going days which occurred in the week between the 11th and the

17th of January, the catch was uniformly good, up to 300 per boat.

Between the end of January and the middle of February there were

nearly two days of poor fishing ; from the middle it remained good until

towards the middle of March. Later it was irregular and poor.

Nets (set two or three nights) were first hauled January 17, and they

took from 300 to 950 cod. If we except the close of the second week

of February, this mode of fishing was good until the middle of March,

whereupon it became poor, and so remained for the rest of the fishery.

Deep-bait fishing was good at the end of February and the beginning

of March.

Vre.—Lines (set at night) were hauled first on the 8th of January

with a yield of 40 to 50 cod, which catch on the following week in-

creased to about 100 on two to three tubs of trawl. From the beginning

of February to the middle of March fishing was uniformly good ; later,

with the exception of a couple of days at the close of the last-named

month, on the contrary, it was poor.

One net set January 28 was first lifted February 4 and caught 12 cod.

On the 5th two boats hauled one which was set at night, and they took

8 and 13, respectively. From February the fishing was nearly as in

Stamsund, and likewise here during the last week of February and the

early part of March it was excellent.

Day lines, which went into use in the beginning of March, did well

until the middle of the month.

Balstad.—In the second week of February line fishing was variable

and poor, but after that quite good until the middle of March. At the

close of this month and in the beginning of April there was some good

sea-going weather also.

Net fishing begun with March and then became quite good, and for

a few days even very good, until the middle of the month.

In the middle of February cod were observed in Buksnsesfjord, as

the native fishermen caught on night lines as well as day lines from 5

to 30 fish. There was no fleet up there, however, before the middle of

March. Nets and lines set on the 16th in Gravdal Bay and Gjerstad

Cove were hauled on the following day with a catch of 100 to 150. On
the 18th the fishing was quite good, especially with nets, but extremely

variable. On the 19th and 20th many fishermen gathered and suc-

ceeded well with nets—on the 20th exceedingly well even with day

lines, while the night-line fishery was small. On the 22d the fishing

was ended. Since small herring were seen at the same time in the

fjord, the cod are supposed to have followed them. The cause of this

fishery can hardly be ascribed exclusively to the herring, since these

were present in large schools as well before the cod appeared in any
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abuiulauce as after the close of the fishing. The fishing took place in

from IG to 30 fathoms of wat«r.

8und.—Lines were first used January G, and caught from 50 to 100

cod. Later the fishing was done farther in, and the catch here appeared

to be somewhat more uniform. In February and until March 11 the

fishing was evenly good ; later it was i)oor, until the close of the mouth,

when it again became good. In April it was variable, mainly good,

until the 9th, when it began to be small.

Kets were first used by two boats January 28, with a catch of 200

cod. After that this fishery became about like the line fishery.

On the Gth of March fish were observed at "Islaendingen" (the lower

part of Sundstrommen). In the following week fishing was carried on

here by all kinds of implements; but the catch was extremely irregular,

because the weather was unfavorable to the business.

Sorvaagen.—Trawl-line fishing here was somewhat better, net fishing

somewhat smaller, than at Sund.

Table LXII shows the catch at the remaining cod fisheries which

were of any importance.
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Table LXIII.

[In millions.]
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Xor am I in possession of any official statistics for the Faroe Islands.

According to the author named above, the export was

—
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tnre to ask that inquirymay be made tlirougb the consulate as to whether
and to what extent there is opportunity to obtain statements of New
fouudland's total export.

According to French reports the participation of St. Pierre and Mi-

quelon in the Newfoundland fishery has increased not inconsiderably.

I have, however, seen no report of the amount exported, wherefore I

venture to beg that information in this respect may also be procured,

so far as these places are concerned, through the consulate in Quebec.

The yield of the French fisheries is, for the greatest portion of the

amounts given, from the weight of fish in salt. The bulk of the exported

portion, however, is dried.

The yield of the fishery of the United States for 1876 and 1879 is stated

to be only one-half that of the two preceding years. To judge from the

number of incoming fishing vessels the reports for 1876 and 1877 can-

not be correct.
Table LXIV.

[Times 100,000 pounds.]
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Table LXVI.

[Times 100,000 pounds.]

601
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Table LXVIII.

[Times 100,000 pounds.]

[70]

Export of dried and smoked cod from the United States.

Average. 1879

Great Britain and Ireland
Hamburg
Newfoundland and Labrador

—

Canada
Columbia
West Indies:

Honduras and British "West
Indies.

Danish "West Indies
St. Domingo
Porto Rico
Hayti
Cuba
French "West Indies
HoUandish "West Indies

British Guiana
HoUandish Guiana
Brazil
South America
Other countries

Total.

Million fish, estimating fifty to a
hundred-weight.

Yield of the cod fisheries, in
hundred-weights.

"Number of flslung vessels arriv-
ing.

Draught in tons

2.7
21.3

3.8 1

"•1
5.

1

i 7.5, !- 143.1 J

81.5
14.5
19. 'J

19.1
1.2

^ 157. 2 J

120.3
[25.5

161. 9, 193.6

8.1

735.4

461

19, 000

9.7

306.1

732

26, 700

0.4
18.6
2.0

f 6.5

0.6
3.6
1.3

74.0
25.7
20.8
0.4
0.9

15.7
0.5
11.0
8.2

10.0

.325.

1

752

29, 900

Table LXIX.

[Times 100,000 pounds.]
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Table LXX.
[Times 100,000 pounds.]

Destination.
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Table LXXIII contains a summary of the annual export. Including

tlie Faroe Islands, the total was 154,500,000 yearly, of wliicli 28,500,000

was dried cod, and 126,000,000 split cod. Of the whole amount, again,

75,000,000 were caught in European and 79,500,000 in American waters.

The amount exported was greatest from Norway, 03,600,000, or 41 per

cent. ; next from Canada, 36,300,000, or 23 J per cent. ; next from St.

Jobu's, 33,500,000, or 2ia per cent.; next from United States, 6,800,000,

or 4i per cent. ; next from Iceland, 5,000,000, or 3^ jier cent. ; next from

France, 4,000,000, or 2^ per cent.; next from Scotland, 3,500,000, or 2^

per cent. ; next from Faroe Islands, 1,500,000, or 1 per cent.; finally from

Holland, 300,000, or ^ per cent.

Table LXXIII.

Where from.
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(32,100,000 to 39,900,000) ; from St. John's, 16,000,000 (28,200,000 to

44,200,000)5 from United States, 4,700,000 (5,000,000 to 9,700,000) ; from

Iceland, 2,500,000 (3,100,000 to 5,600,000); from France, 2,700,000

(3,000,000 to 5,700,000) ; from Scotland, 2,000,000 (2,700,000 to 4,700,000)

;

from various countries, 26,600,000 (140,900,000 to 167,500,000).

Table LXXIV.
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The most important markets were : Spain, which received 37,900,000,

or 24.7 percent.; West Indies, which received 37,700,000, or 24.5 per

cent. ; Italy and Austria, which received 18,400,000, or 12 per cent.
;

Brazil, which received 12,500,000, or 8.2 per cent.; Portugal, which re-

ceived 8,800,000, or 5.8 i)er cent. ; Great Britain and Ireland, which re-

ceived 7,200,000, or 4.7 per cent.; Sweden, which received 5,300,000, or

3.4 per cent.; Holland, which received 4,500,000, or 2.9 per cent.

Table LXXVI.
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YI.-EXTRACTS FROM NORWEGIAN OFFICIAL STATISTICS OP
FISHERIES FOR THE YEAR 1880.*

By Boye Str5m, CJerk.

As the introduction to the fishery statistics for the year 1878 furnishes

a. full summary of the results of the Norwegian fishing industry during

the decade from 1869 to 1878, I shall on the present occasion confine

myself to setting forth the most important data presented by the sta-

tistics for 1880 as compared with those of 1879 and with those of the

above named decade.

The total money value of the Norwegian coast fisheries, the fishing for

home use excepted, on the basis of the prices paid at the fishing-stations

in 1880, was 22,579,000 crowns [$6,051,172]. In 1879 the yield was some-

what less, namely, 21,340,000 crowns [$5,719,120], but in the decade from
1869 to 1878 the average annual yield was 23,211,000 crowns [$6,220,548].

The values here quoted, which represent the annual gross receipts

which the industry has yielded the fishermen, are thus divided among
the different kinds of fisheries

:

Cod
Fat herring
Sprat and other small herring.
Great herring
Spring herring
Mackerel
Summer fishing for pollock, ling, &c . .

.

Salmon and sea trout
Lobster
Oyster

Total

Value.

$3, 360,

1,534,

Per
cent.

55.5
25.4

$3, 666,

1,038,

6, 719, 120

Per
cent.

64.1
18.1
1.2

Average 1869-1878.

Per
cent.

$3, 731,

1, 008,

90,

349,

272,

194,

406,

90,

75,

2,

6,220,548

60.1
16.2
1.4
5.«
4.4
3.1
6.S
1.4
1.2

Of the total money value in 1880, the sum of 5,734,000 crowns

[$1,536,712] was produced by the cod fishery in the Loffoden inspec-

tion district, which sum is a little less than the average result of this

fishery, which may be estimated at about 6,500,000 crowns [$1,742,000].

As regards the catch iu numbers, the cod fisheries in 1880 furnished

a total yield of 68,273,000, which not only considerably exceeds the

average of the above-named decade, this having been only 49,200,000,

* Norgea officielle Statistik. iV^y Ecekke. JJdgiven i Aaret 18o2. C. No. 9. TaieUer

vedkommende Norges Fiskerier i Aaret 1880 samt Beretninger angaaende deres Drift m. v.

Udgivne af det statstiske Central Bureau. Eristiania. I Kommiision lios R. Aschehoug if-

Co. Translated by Tarleton H. Bean.
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but eveu surpasses the catch of the year 1877, which, uutil now, was the

largest known. The fishery in the Loffoden inspection district yielded

27,500,000, while in 1879 26,300,000 were caught there, and the aver-

age annual catch from 1869 to 1878 was about 21,800,000, with, how-

ever, a maximum in 1877 of 28,400,000. The fat herring fisheries, which

ever since 1870 have been decreasing, and which in 1879 did not yield

more than 443,000 hectoliters [l,257,012i bushels], increased greatly in

1880, and yielded not less than 720,000 hectoliters [2,043,000 bushels].

Of this amount 440,000 hectoliters [1,248,500 bushels] were taken in

Loffoden and Vesteraalen inspection districts alone, and the great

majority of these—about 420,000 hectoliters [1,191,750 bushels]—were

caught in Eidstjord.

For information concerning the prices of fish at the fishing stations

is given the following tabular synopsis

:

Cod fisheries (excepting with capelin) per 1,000 round fish.

.

Capelin fishery (lor cod) do .

Pat herring - - per hectoliter* .

.

Sprat and otlier small herring fishery do
Spring hemng fishery do
Mackerel fishery ... per 1,000 round fish..

Salmon and sea trout fishery per kilogram f..

Lobster fishery per 1,000.

.

Oyster fishery per hectoliter* .

.

1880
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Table II.—Table of export prices 1871-1880.

615

Fisb products.

Average.

1871-'75. 1876-'80.

Annual average.

1876. 1877. 1878. 1879.

Spring herring per hectoliter.
Great liening do
Hening do
Fat herring do
Sprat do
Dried cod per pound.
Split cod do
Ood-liver oil per hectoliter.
Eoe do
Fish guano per pound

.

Fresh salmon do
Fresh mackerel, &c do
Lobsters per hundred

.

RECAPITULATION.

Herring fishery., products per pound.
Cod fishery do
Other fishery do

Average per pound

$5.05
5.49
3.07
4.60

10.56
6.79
.019
.19
.027

10.34

$4.97
6.01
3.38
5.08
1.85
.044
.05

12.69
10.23

.022

.17

.028
10.18

$5.31
5.78

$4.56
4.82

4.71
1.85
.041
.038

11.97
6.12
.018
.18
.029
9.38

3.47

!042
10.76
6.35
.019
.194
.025

10.72

.034
8.09
5.87
.019
.194
.025

10.72

. 018 . 024

. 038 . 032

. 057 . 051

5.36
4.29
5.07
1.88
.033
.028

8.45
5.36
.018
.194
. 025

10.72

.027

.028

.054

.028

Table III.

—

Statement of the number of men engaged in the cod, fat herring, and mackerel

fisheries in 1880, and of the yield of the combined coast fisheries, excepting the catch for

home use, baaed upon the prices paid at thefishing-stations.

Fishermen engaged—
In cod fisheries 80,441

In fat-herring fisheries 35,130

In mackerel fisheries 3,719

Value of the coast fisheries

:

Cod $3,360,526 00

Fat herring 1,534,654 00

Sprat and other small herring 138,343 00

Spring herring 230,700 00

Mackerel 186,558 00

Summer fisheries for pollock, ling, &c* 388,1^0 00^

Salmon and sea trout 102,403 00

Lobster 108,455 OO

Oyster 1,506 OO

Total 6,051,297 oa

Table IV.

—

Detailed account of the codfisheries in 1880, giving the number offishermen

and boats, and their equipment.

Total number of fishermen R0,4tl

Fishermen furnished with

—

Nets only 25,809

Trawls only 16,865

Hooks and lines only 16,806-

Both nets and trawls 3,094

Nets and hooks and lines 2,518

Trawls and hooks and lines 12,258

Nets, trawls, and hooks and lines 3, 091

Total number of boats 18,475

* Including only the portions sold.
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Boats furnished with

—

Nets ouly 4,156

Trawls ouly 4,633

Hooks and lines only 4,309

Nets and trawls 725

Nets and hooks and lines 338

Trawls andhooks and lines 3,663

Nets, trawls, andhooks and lines 601

Table Y.—A statement of the yield of the cod fisheries in 1880, giving the numler offish

taken.

Total catch 68,272,800

Taken by

—

Nets 25,003,000

Trawls 23,989,000

Hook and line 19,281,000

Barrels of Uvers 166,626

Barrels of roe 60,860

Fish-heada sold 45,578,300

Table VI.

—

Statement of the yield of the winter and spring cod fisheries in 1S80, giving the

meney value and the prices paid at the fishing-stations, from which the value is reckoned.

Money value

:

Total value $3,360,525 00

Value of the different products

:

Fish, without liver and roe 2,303,093 00

Livers 674,619 00

Roe 313,633 00

Fish-heads sold 69,130 00

Average price at fishing-stations

:

Of 100 cod 3 38

Of livers, per barrel 4 05

Of roe, per barrel 5 15

Of 100 fish-heads 16

Estimated price of 100 round fish 4 93

Table VII.

—

Detailed statements concerning the persona, ^c, engaged in, and the yield of,

the fat-herring fisheries in 1880, and ofprices paid at the fishing-stations.

a. Men, &c., engaged in the fisheries:

Whole number of fishermen - 35,130

Division of fishermen

:

Net 17,261

Seine 17,869

Number of boats using nets 6,443

Number of seiners 1,258

b. Yield of the fisheries, and prices

:

Total catch barrels.. 517,874

Taken in—
Nets barrels.. 148,900

Seines do 368,974

Value $1,534,654 00

Average price per barrel 2 97
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Tablk VIII.—Detailed slatemeuts of the operations and iJie yield of the mackerel fisheries in

quantity and value in 1880, and of the pi-ices paid at the fishing-stations, from ivhich the

value is reckoned.

Total number of fisliermen 3, 719

Number using drag-nets 3, 477

Number of boats using drag-nets 966

Total number of fish caught 5,743,884

Number caught with drag-nets 5, 627, 384

Money value of the fishery $186, 558 00

Average price per 100 fish 3 24

Table IX.—Statements concerning the yield of: 1. The sprat and other small herringfishery ;

2. The lobster fishery; 3. The salmon and sea-trout fishery, and A. The oyster fishery,

in 1880.

1. Sprat and other small herring

:

Total catch, in barrels 152,898

Money value $138,343 00

Average price per barrel * 91

2. The lobster

:

Total catch 1,205,616

Mouey value $108,455 00

Average price per 100 1 9 00

3. Salmon and sea-trout

:

Total catch, iu barrels 57,085

Money value $102,403 00

Average price per barrel * 1 80

4. The oyster

:

Total catch, in barrels 164

Money value $1,506 00

Average price per barrel t 9 14

• At the fishing-stations. t At the place of capture.





VII.-ON THE EARLY SHAD FISHERIES OF THE NORTH BRANCH
OF THE SUSQUEHANNA RIVER/

By Harrison Wright.

History.—There can be no doubt but that the Indians, for year»

before the white people thought of settling at Wyoming, caught their

shad there in large quantities. Their net-sinkers, though they have for

years been collected by archaeologists, are still very plenty, and can be
found anywhere on tbe flats along the river in quantities, and the frag-

ments of pottery show unmistakable markings with the vertebrae of the

shad. These, together with the fact that the early settlers saw the

Indians catching shad in a seine made of bushes (caUed a bush-net),

point to the fact that shad on the North Branch were taken in quanti-

ties by the Indians.

The Connecticut people who settled here over a hundred years ago
had, in the very start, their seines, and took the shad in numbers. A s

near as we can learn they were the first white people who seined the

shad in the North Branch.

During the thirty years' war which the Connecticut settlers had with

the Pennsylvania government for the possession of this valley of Wyo-
ming the shad supply was a greatelement of subsistence. For this, unlike

the fields, barns, and granaries, couldnot be burned by the Pennamites.

An old settler says: "When we came back to the valley we found
everything destroyed, and the only thing we could find to eat were two
dead shad picked up on the river shore ; these we cooked, and a more
delicious meal was never partaken of by either of us." One of the most
bitter complaints made against the Pennamites, in 1784, was that they

had destroyed the seines.

After the Revolutionary war had ended, and the troubles between the

Pennsylvania claimants and the Connecticut settlers had been quieted,

the shad fisheries increased in numbers and value yearly, until about
the year 1830, when the dams and canal were finished and an end put
to the shad fisheries.

Run.—It would appear from the statements hereto appended that

the male fish preceded the female fish by some eight to ten days in their

* This paper is condensed from the report of a committee of the Wyoming Historical

and Genealogical Society, Harrison Wright, chairman (Wilkes-Barre, Luzerne Co.^

Pa.), which was published in the Fish Commission Bulletin for 1881, p. 352.—C. W. S.
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ascent of the river, aud between the ascent of the former and thPtt of

the latter there was generally a perceptible rise in the river, and imme-

diately following it came the large roe-weighted females in great

schools.

A map of the Susquehanna River from the junction of the West

Branch at Northumberland to Towanda, near the New York State line,

has been prepared. Upon this are noted the localities of the fisheries

with as much accuracy as was attainable from the accounts received by

us. Some have probably been omitted, especially in the stretch of river

from Danville to a i3oint four miles above Bloomsburg, where we were

unsuccessful in our inquiries.

At Northumberland, or just below, was Hummel's fishery; between

Northumberland and Danville there were eight fisheries, in order from

Northumberland up as follows : 1. Line's Island lower fishery; 1. Line's

Island middle fishery ; 3. Smith's fishery ; 4. Line's Island upper fish-

ery; 5. Scott's fishery; 6. Grant's fishery; 7. Carr's Island fishery;

S. Rockafeller's. The next fishery of which we have a record was the

fishery of Samuel Webb, located about four miles above Bloomburg.

Above this point about four miles, and six miles below Berwick, was

the fishery of Benjamin Boon ; the next was located just above the

town of Berwick, and about a mile and a half above Berwick was the

Tuckahoe fishery (this last is the same as the Nescopeck fishery men-

tioned In Pearce's history); the next was at Beach Haven. Between

this latter place and Nanticoke Dam there were three, viz, one at

Shickshinny; one just below the month of Huulock's Creek, and one,

called the "Dutch " fishery, on Croup's farm. Above Nanticoke there

was one belonging to James Stewart, about opposite Jameson Harvey's

place, one at Fish Island, and one at Steele's Ferry, called the Mud
^fishery. The next was on Fish's Island, three-quarters of a mile below

the Wilkes Barre bridge ; the next was Bowman's fishery, immediately

below the Wilkes Barre bridge; the next was the Butler fishery, a little

above the bridge ; the next was at Mill Creek, a mile above the bridge

;

the next was the Monocacy Island fishery ; the next Carey's ; the next

was on Wiutermoot Island, this last landing on the left bank above the

ferry at Beauchard's ; the next was at Scovel's Island, opposite Lacka-

wanna Creek ; this and the Falling Spring fishery next above belonged

to parties living in Providence, away up the Lackawanna. The next

above was at Harding's, in Exeter Township ; the next above was at

Keeler's, in Wyoming County; the next was at Taylor's (or Three Broth-

ers,) Island; this latter fishery was no doubt the one referred to by P.

M. Osterhout as being opposite McKune's Station, on the Lehigh Yalley

Railroad ; the next was at Hunt's Ferry, circa five miles above Tunk-

hannock ; the next was Grist's Bar, about a mile above Meshoppeu; the

next was at Whitcomb's Island, about a mile below Black Walnut

Bottom ; a half a mile above this fishery was the Sterling Island fishery,

^nd the next above was Black Walnut, and half a mile farther up was
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the Chapin Island fishery ; the next was at the bend at Skinner's Eddy
j

the next was at Browutown, in Bradford County ; the next was at Ing-

ham's Island; the next was at the mouth of Wyalusing Creek ; two
miles further up was one at Terrytowu; the next and last that we have
any record of was at Standing Stone, about six miles below Towauda.
Thus it will be seen that between Northumberland and Towanda

there were about forty permanent fisheries.

Money value.—Our county records only go back to 1787. We
spent a whole day in searching the first volumes, in hopes that we might

find some entries of transfers of fishing rights, but our search was
fruitless. We have, however, found among the papers of Caleb Wright
a bill of sale of a half interest in a fishery between Shickshinny and
Nanticoke, called the " Dutch fishery." The price paid was £20, " lawful

money of Pennsylvania," equivalent to $53.33.*

Jameson Harvey says that Jonathan Hunlock's interest in the Hun-
lock fishery was worth from five to six hundred dollars per annum ; it

was a half interest. Henry Roberts says a right in a fishery was worth
from ten to twenty-five dollars. Major Fassett's father was one of

eleven owners in the Sterliog Island fishery, and his interest was valued

at $100.

Mr. Hollenback's information on the money value of the different fish-

eries is by far the most valuable. He says the Standing Stone fishery

was worth from $300 to $400 per annum ; the Terrytown fishery was
worth about the same ; the Wyalusing Creek fishery was worth about

$250 per annum ; the Ingham Island fishery $50 less ; the Browntowu
and Skinner's Eddy fisheries about $150 per annum each.

Jameson Harvey says :
" The widow Stewart, at the Stewart fishery,

used often to take from $30 to $40 of a night for her share of the haul."

The data bearing upon this point are decidedly unsatisfactory, as they

would only give to the forty fisheries an annual value of about $12,000,

a large amount for those days, yet one we believe to be too small. The
next topic, the "catch," should be taken with this one to form a basis

for calculation.

Catch.—At the eight fisheries near Northumberland large numbers
of shad were taken ; three hundred was a common haul ; some hauls

ran from three to five thousand. The Rockafeller fishery, just below

Danville (about the year 1820), gave an annual yield of from three to

four thousand, worth from 12^ cents to 25 cents apiece.

Mr. Fowler says that the fishery just above Berwick was one of the

most productive, and that he has assisted there in catching "thousands

upon thousands," but does not give the average annual ;yield. He also

says that at the Tuckahoe fishery " many thousands were caught night

and day in early spring," and at the Webb and Boon fisheries the hauls

were immense. At the latter they got so many at a haul that they

* Caleb Wright's sou received as his share of one night's fishing at this fishery

1,900 shad.
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couldn't dispose of them, and they were actually hauled on Boon's farm,

for manure.

At Hunlock's fishery the annual catch must have been above ten

thousand. At the Dutch fishery in one night thirty-eight hundred were

taken. At the Fish Island fishery, at a single haul, nearly ten thousand

shad were taken. Mr. Jenkins recollects of seeing a haul at Monocacy

Island—just before the dam was put in—of twenty-eight hundred. At
Scovel's Island the catch was from twenty to sixty per night; at Falling

Spring fifty to three hundred per night ; at Taylor's Island from two

hundred to four hundred per night. At Wyalusing the annual catch

was between two and three thousand, and at Sanding Stone between

three and four thousand. The daily catch at the Terrytown fishery was

about one hundred and fifty. Major Fassett says that at the Ster-

ling Island fishery " over two thousand were caught in one day in five

hauls."

It is a plain deduction from the above facts that the fisheries down
the river were much more valuable than those above. Above Monocacy
we hear of no catch over two thousand, while below that point they

were much larger ; and while from three to four hundred dollars seems

to be the general annual value above, we find the fishery at Hunlock's,

12 miles below, was worth from a thousand to twelve hundred per an-

num. The shad farther up the river appear to have decreased in num-

bers, yet to have increased in size, and that brings us to the next head.

Size.—The opinion seems to be general that the great size attained

by^ the Susquehanna shad was attributed to the long run up the fresh

water stream (carrying the idea of the survival of the fittest). That they

were of great size is beyond doubt ; nearly every one who recollects them
insists on putting their weight at almost double that of the average

l)elaware shad of to-day.

Mr, Van Kirk gives as the weight of the shad caught at the fisheries

in Northumberland and Montour Counties as from three to nine pounds.

Mr. Fowler says he has assisted in catching thousands weighing eight

and nine pounds at the fisheries in Columbia County. Mr, Harvey,

speaking of the Luzerne County shad, says : " Some used to weigh eight

or nine pounds, and I saw one weighed, on a wager, which turned the

scales at thirteen pounds !" Major Fassett, speaking of those caught

in Wyoming County, says :
" The average weight was eight pounds,

the largest twelve pounds," Dr. Horton says of the shad caught in

Bradford County, that he has seen them weighing nine pounds ; ordi-

narily the weight was from four to seven pounds.

Price.—The price of the shad varied, according to their size, from

4d. to 25 cents, depending of course upon their scarcity or abundance,

and as some of our correspondents remember the price in years when
it was high, and others in those when there was a great plenty of fish,

there arises what appear to be conflicting statements in their letters.

At the town meeting held at Wilkes Barre, April 21, 1778, prices
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were set on articles of sale, inter alia, as follows : Winter-fed beef, per

pound, Id. ; tobacco, per pound, dd. ; eggs, per dozen, 8d. ; shad, apiece,

6d. At one time they brought but 4^. apiece. A bushel of salt would

at any time bring a hundred shad. At the time the dam was built they

brought from 10 to 12 cents. On the day of the big haul Mr. Harvey
says they sold for a cent apiece (Mr. Dana says 3 coppers). Mr. Isaac

S. Osterhout remembers a Mr. Walter Green who gave twenty barrels

of shad for a good Durham cow. Mr. Eoberts says that in exchanging

for maple sugar one good shad was worth a pound of sugar ; when sold

for cash shad were worth 12J cents apiece. Major Fassett says the

market price of the shad was $6 per hundred. Dr. Horton says the

shad, according to size, were worth from 10 to 25 cents. Mr. Hollen-

back, in calculating the value of the fisheries near Wyalusing, has put

the value of the shad at 10 cents apiece. In 1820 they were held in

Wilkes Barre at $18.75 per hundred. Mr. Fowler says they were worth

3 cents or 4 cents apiece.

Country supply and trade.—Every family along the river hav-

ing some means had its half barrel, barrel, or more of shad salted away
each season, and some smoked shad hanging in their kitchen chimneys

;

but not only those living immediately along the river were the bene-

ficiaries, but the testimony shows that the country folk came from fifty

miles away to get their winter supply, camping along the river's bank,

and bringing in payment whatever they had of a marketable nature.

They came from the New York State line, and from as far east as Easton,

bringing maple sugar and salt, and from as far west as Milton, bring-

ing cider, whisky, and the two mixed together as cider royal, and from

down the river and away to the south towards Philadelphia, bringing

leather, iron, &c.

Mr. Isaac S. Osterhout says when quite a boy (1822-'23)he went with

a neighbor to Salina, N. Y., after salt, he taking shad and his neighbor

whetstones, which they traded for salt. The teams hauling grain to

Easton brought back salt. In good seasons the supply of this latter

important item always seems to have been short of the demand.

The shad, as far as we can learn, appear never to have gone up the

West Branch in such quantities as they did up the North Branch, and

the same may be said of the Delaware, or else the fish were of inferior

quality, for the dwellers from the banks of both of these streams came
to Wyoming for their supply of shad.

Mr. P. M. Osterhout tells of a firm (Miller & McCord) living at Tunk-

hannock which did quite an extensive business in shad, sending the

cured ones up the river into New York Sta^e, and far down the river.

Mr. Fowler says :
" No farmer or man with a family was without his

barrel or barrels of shad the whole year round. Besides furnishing

food for the immediate inhabitants, people from Mahantango, Blue

Mountains, and, in fact, for fifty miles around, would bring salt in tight

barrels and trade it for shad."
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Mr. Harvey says: "Boats coming up the river used to bring leather,

cider, whisky, cider royal, salt, iron, &c., and would take back shad."

Other fish.—We do not find that any other deep-sea fish (with the

exception of eels) ever came up the river above Northumberland. The
"Oswego bass," " Susquehanna salmon," " yellow bass," "striped bass,"

" Susquehanna bass " spoken of by the different correspondents ap-

pear to be the same fish, which is also sometimes called the walleyed

pike, an excellent fish introduced into the river many years ago from

Oswego Lake. They are not now as plenty as formerly, though within

the past few years they have been increasing perceptibly. The other

fish mentioned are nothing but the common river fish.

Effect of dams.—There is no question that the building of the

dams necessary to feed the canals put a stop at once to shad fishing
j

all our correspondents agree that after the Nanticoke dam was finished,

in 1830, no shad were ever caught above it. As to the effect of the

dams on the shad fishing, the following extracts from Hazard's Eegis-

ter are of interest

:

1829, May 9, page 304. " Lewistowu, Pa., May 2. It is stated that

shad are caught in much greater abundance below the dam at North
Island, in the Juniata, than has ever been known at any previous time.

It is supposed that the dam in the Susquehanna immediately above the

mouth of the Juniata has the effect of directing their course up the

Juniata. The dam at North Island retards their farther passage, and
the consequence is that the people farther up the Juniata are deprived

of the luxury of fresh shad, which so abundantly falls to the lot of their

neighbors a few miles lower down. But we must be content with these

little deprivations by the promise of the immense advantages which are

to accrue to the country from the canal."

1830, May 8, page 304. The Sunbury Beacon of Monday the 26th of

April says :
" Not less than from four to five thousand shad were caught

on Saturday last within a quarter of a mile heloio tJie dam. Upwards of

five hundred were taken by one dip-net, and several others averaged

two and three hundred each. We understand that several hundred
were caught with dip-nets yesterday."

1831, May 14, page 318. From the Wj^oming Herald: "Wilkes
Barre, May 6, 1831. While the raftsmen complain of the Nanticoke dam,
the boys find in it a source of amusement. The bass which ascend at

this season in great numbers, stopped by the dam, offer fine sport.

Indeed, hooks, half a dozen at a time, without bait, are let down and
suddenly drawn up often with two or three bass hooked by the side."

And on the same page,,from the Susquehanna Democrat: "A short

time since great quantities of bass were caught in a small eddy formed

in the river directly below the abutment of the Nanticoke dam. The
fish apparently lay there in schools, and by drawing books through the

eddy numbers were caught. On Thursday and Friday last a number of

fine shad were caught in the same way. One man drew out nine in one
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day, and sold them for 50 cents each. This is the first instance within

our knowledge of shad being- caught with a hook. We mention the fact

as one altogether new, as well as to say to the down-river folks our

market has not been altogether destitute of shad, though many a gen-

tleman's table has."

We are informed that to-day the shad manage to get over the Co-

lumbia dam only to be received in nets spread for them at the head of

the sluice-way by a pack of scoundrels, among whom, if we hear cor-

rectly, are parties connected wath our State fish commission. If it were

not for this we would have shad in small quantities as far up as the

next dam at all events. The cutting off of this stai^le of food from tens

of thousands of people in this section of country could not but be a great

loss, and it has been questioned if it was not greater than the benefits

derived from the great internal improvements. Some slight improve-

ments in the sluice-way of the lower dams and a regular ladder-way in

that of the Xanticoke dam; good protective laws, well enforced (with

a double-barreled shot-gun for Columbia dam); certain days set for

fishing along the i iver, and one good stocking with young shad would,

we believe, give us shad in fair quantities all the way up the river.

We do not believe the expense would be very great, whereas the ben-

efits would be incalculable. There is no doubt that the experiment is

well worth trying. Luzerne County will contribute her share towards

the necessary improvements.

Wilkes Barre, May 27, 1881.

1. Statement of Joseph Van Kirk, Northumberland, Pa., May 25, 1881.

My recollection of the shad fisheries dates back to the year 1820 ; in

that year, and the succeeding two or three seasons, I fished at Rocka-

feller's fishery, near Danville. In our party there were six of us; we
fished with a seine 150 yards long, and caught somewhere from 3,000 to

4,000 marketable shad, weighing from 3 to 9 pounds. At that time there

were eight fisheries between Danville and Line's Island, located as

follows: Rockafeller's, just below Danville; next Carr's Island; next

Grant's fishery; next Scott's, near where my residence was; next Line's

Island upper fishery; next Smith's fishery; next Line's Island middle

and low er fisheries. At all these points large quantities of shad were

caught, and they were sold from 12|^ cents to 25 cents apiece. I have

heard of hauls containing from 3,000 to 5,000, and 300 was a very common
haul. People came from 12 to 15 miles for shad, and paid cash ex-

clusively for them.

Salmon, rockfish, pike, eels, suckers, and a general variety of fish

were caught in addition to shad, and we always had a ready market for

them for cash. Ko shad have been taken since the canal was built, and

all other fish have sensibly decreased since that time.

The cutting off of the shad supply was a great and serious loss to this

community, from both a monetary and economic view, since this fish in

S. Mis. 110 40
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its season was a staple article of food, and employed in the taking and

handling qnite a large proportion of the inhabitants. This industry was

wholly abolished by the erection of these dams, and thousands of dollars

of capital invested in the business were instantly swept out of existence.

The first fishery below this place was known as Hninmel's fishery, and

its reputation was good. I never fished there myself, but was well ac-

quainted with it by the speech of my neighbors. In fact all of these

fisheries were profitable investments, and the loss of them to this sec-

tion of the country was incalculable. All of the fisheries mentioned

above, except Hummel's, were between Northumberland and Danville.

Any mention of those good old times brings up a flood of recollections,

and the difiiculty is, not to remember what occurred in those days, but

to sift out what would be useful in this connection.

2. IStatement of Henry Roberts, Falls, Pa., March 24, 1881.

I reply to your inquiries regarding shad fisheries in the Susquehanna

between Tunkhanuock and Lackawanna Creeks, that, according to my
recollections, the first was at the head of Scovel's Island, opposite

Lackawanna Creek ; not many shad were caught here, say from twenty

to sixty per night. The next was at Falling Spring; same seine as that

used at Scovel's Island ; the number of shad caught here ran from fifty to

three hundred per night. The next, above Falling Spring, was at Kee-

ler's Ferry (now Smith's). This was a small fishery, and only used when

the water was too high to fish at other points ; the seine was hauled

around adeep hole to bring in the shad. The next and only fishery between

this and Tunkhannock Creek was at the head of Taylor's Island, or the

"Three Brothers;" this was an important fishery; more shad were

caught here than could be taken care of, on account of the scarcity of salt.

I can speak of this fishery from experience since 1812. The catch per

night ran from two to four hundred. The shareholders attended to it as

closely as to their farming or other business, as it was our dependence in

part for food. Shad were oftener exchanged for maple sugar than sold

for cash—one good shad for a pound of sugar ; large shad were worth 12.|

cents apiece. A right in a fishery was worth from ten to twenty-five

dollars. Shareholders made a i)ractice of salting down more or less

shad during the season. An incident in connection with shad-fishing

presents itself to my mind, related often by my grandmother. A party

of Indians returning from a treaty at Philadelphia landed their canoes,

came to herhouse to borrow her big kettle to cook their dinner in. After

building the fire and hanging over the kettle they put in the shad, just

as they were taken from the river, with beans, cabbage, ])otatoes, and

onions. My grandfather, David Morehouse, one of the early Connecti-

cut settlers, then owned the same farm I now own and occupy. I am
now in my eighty-seventh year.
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3. Statement of E. C. Wilson^ Mount Vernon, Ohio, ilarchld, 1881.

An article iu the Uuiou Leader in reference to the old shad fisheries

of the Susquehanna Kiver has brought back to my memory many
things that happened iu my boyhood days, among which were the old

fishermen and the knitting of the shad seines. The seines were knit in

sections by the shareholders, each one owning so many yards of the net,

and each one receiving his share of fish according to the number of

yards owned. I lived one year with Mr. Pierce Butler, where I learned

to knit seines, and have never forgotten it. We used to knit on rainy

and cold days and evenings, and when the sections were all done, Dick
Covert, with the help of John Scott, would knit them together and
hang the seine, put on the corks aud leads ; this was considered quite

a trick, and but few would undertake the job.

I remember I used to go over on the beach on the line of the Butler

and Dorrance farms and help the fishermen pick up the shad, and when
the luck was good was always given one to take home. 1 remember
seeing the shad put in piles on the beach, and after they were all equally

divided some one would turn his back and the brailman would say, " Who
shall have this?" until they all received their share, one pile left out for

the poor women. The boats with the seine shipped would row up to

the falls, and then hauled out down by the riffles opposite where Dick
Covert used to live. I think it was a bad day for the people along the

Susquehanna when the shad were prevented from coming up the river;

the fish would be worth more to the people than the old canal. You
had better buy the canal, put a railroad on the towing-path, burst up
the dams, and increase the value of all the flats above the dams, aud
you would not have as high water at Wilkes Barre, and there would be

less damage done to property; then you would have plenty of shad aud
all other kinds of fish, and then I think you could aftbrd to send some
to your friends out West. I got an old fish-dealer here to send to Bal-

timore for some shad last week, but they had been too long out of water

and too far from home to be good. It used always to be said that there

were no shad like the old Susquehanna shad.

4. Statement of Alvan Dana, Kansas City, March 22, 1881.

I have no remembrance of any shad «being taken at or near Sheshe-

quin, but at Wilkes Barre I have seen them caught in seines before any
bridge was built there. The nets were drawn out on the north side of

the river. I don't remember to what extent was the catch, but I have
often heard my mother say that immense quantities were taken in the

vicinity of her father's, who lived about a mile below the old "Red Tav-

ern," iu Hanover; that at one haul 9,999 were caught; that when they

had got all they could procure salt to cure, or sell for tbree coppers,

they gave to the widows and the poor, and hung up their nets, though
the shad were as plenty as ever. In 181G I went to Owego to live, and
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there became acquainted with a Mr. Diiane, who was one of the men
who drew the net. He said the actual number was 9,1)97, but two more
were added to make the figures all nines.

When the Nanticoke dam was built the shad could not come above

it, and men were in the habit of fishing there with a three-pronged

hook, sinker, and stout line and pole. This was sunk, and after a few

minutes quickly jerked up. I caught two in that way ; others had bet-

ter luck; and it was reported that one man caught seventy in one day,

but I think a large reduction would come nearer the truth.

Probably E. Blackman, of Pittston, could give some information re-

garding shad fishing at Towanda and Sheshequin, Jesse Brown, long

a resident of Sheshequin, and in his youth a resident of Wyalusing, I

think—also Chester Park, of Athens, I presume—could give information

upon the subject. The Park family kept the ferry at Athens at an early-

day. Both of the above named, I think, are over eighty years of age.

I have been examining some old Gleaners of 1811 and 1812, but don't

find any of the spring numbers. Some years ago I gave to my son-in-

law, L. B. Wyant, of Harford, McHenry County, Illinois, a roll of Glean-

ers of 1811 for his museum, which he oj^ens at " Kay's Park," on Geneva

5. Statement of Alvah Fassett, iScottsville, March 10, 1881.

[n regard to shad fishing, I referred to father, and received the fol-

lowing answers: 1st. There were two permanent fisheries, one at Ster-

ling's Island and one below Wyalusing Falls, besides other places where
they sometimes fished, viz. Grist's Bar, Chapin's Island. Whitcomb
Island was also fishing ground, but not permanent. 2d. Sterling's

Island was the best ground. 3d. Over 2,000 were caught in one day at

five hauls. 4th. The market price was S6 per hundred, oth. The aver-

age weight was 8 pounds, the largest 12 pounds. 6th. They also

caught suckers, yellow bass, and sunsbitches (what we call carp). 7th,

None were caught after the canal and bridges were constructed, to my
knowledge. 8th. The first fishing was done by the Connecticut people.

Father says that in 1800 his father had a share in the Sterling fishery

;

there were eleven shares, valued at $100 each. Says his iather was not

much of a fisherman.

5. Statement of C. Dorrance, Hot Springs, A»7r., March 24, 1881.

1st. "Fix the number of fisheries and their location as far as is now
practicable."

My memory carries me back to the fishery at Monocacy Island, the

one below tlie falls, near the mouth of Mill Creek, one at Plymouth (in

part a night fishery), one at or immediately below Nanticoke Falls. No
dam obstructed the shad at that point then.

The fishery near Mill Creek was regarded as the main or most reliable

fishery, as it could be fished at stages of water when some of the others
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could not, aud much the largest number of shad were taken there, sweep-

ing as the fishermen did from the foot of the falls, nearly the entire river

to the bar—drawing out upon the lauds of my late father, where it was

my business as a lad every evening, after school, to be with horse and

wagon to receive our share of shad. jS^o unpleasant duty, for well do I

remember as they came sweeping in to the beach, the net in rainbow

form. The corks indicating the position where "Captain" Bennett

(father of the late John Bennett, esq.), would discharge his men from

the sea or large boat with the outer brail, and passing out and along

the net, on the discovery would shout, "Here's shad, boys; hold down

the lead line; here's shad." True to the word, long before the main

body of the net was drawn up to the shore we youngsters would take

up the "captain's" cry, as the large shad darted back and forth between

the incoming net and the shore. What think you, would not a return of

such scenes start a shout from older heads"?

2d. "As to the money values or rental of the fisheries."

Of this I have no data from which to form an opinion. As the fish-

eries were established by the first settlers, joining their limited means

with the land owners, forming a company there by common consent to

their children, none were rented as far as my knowledge extends. Own-

ers of rights would allow men who had none to fish for them on shares,

thus extending the benefits as far as possible. Good feeling pervaded

the community in those days.

3d. " Were otlier fish taken in any considerable quantity ; if so, what

kinds?"

With the exception of an occasional striped bass, or, as they were

then called, " Oswego bass," of large size (supposed to have been intro-

duced to the headwaters of the Susquehanna from that lake), none of

value were taken, as the nets were woven for large shad only.

I cannot better illustrate the value and importance of the shad fish-

eries at that early day to the people on the Susquehanna Eiver than to

repeat an anecdote told me long years after by a genial gentleman of

New England, who in youth visited my father at his home in Wyoming.

Leaning on the front gate, after breakfast, as the little children were

passing to school, each with a little basket, the universal answer from

their cheery, upturned little faces was " Bread and shad," " Bread and

shad" (corn bread at that).

Had that fish diet anything to do with the known enterprise of that

generation ? If so, would it not be well to make a strong and united

effort to again introduce so valuable an element of brain material. I am
greatly pleased that our society is agitating the subject of restoring the

shad to the people on the North Branch, not as a luxury for the few,

but for all, cheap aud faithful, and coming at a season of the year when

most desirable as food, for nowhere on this continent were finer shad

found than those taken from the North Branch of the Susquehanna

River. The long run of the pure, cold, spring-made waters of the Sus-

quehanna made them large, hard, aud fat, nowhere equaled.



6^) REPORT OF C<:>MMI8BIONBR OF F18H AND FISHERIES. [12]

7. Statement of Eon. P. M. Osterhout, in the Tunkhannovk Bejniblican,

April 15, 1881.

The first shad fishing in the Susquehanna Eiver was by the early set-

tlers of the Wyoming Valley, who emigrated thitber from Connecticut.

The food of the early emigrants was, in the main, the fish of the streams

and the game on the mountains. The first seine in the valley was

brought from Connecticut, and upon the first trial, in the spring of the

year, the river was found to be full of shad. These emigrants liad

settlements along the Susquehanna from Wyoming to Tioga Point, now-

called Athens, and each neighborhood would establish a fishery for

their own accommodation. It was generally done in this way: Say ten

men (and it took about that number to man a seine) would form them-

selves into a company for the purpose of a shad fishery. They raised

the flax, their wives would spin and make the twine, and the men would

knit the seine. The river being on an average forty rods wide, the seine

would be from sixty to eighty rods long. The shad congregated mostly

on shoals or the point of some island for spawning, and there the fish-

eries were generally established. Shad fishing was mostly' done in the

night, commencing soon after dark and continuing until daylight in

the morning, when the shad caught would be made into as many piles

as there were rights in the seine. One of their number would then turn

his back and another would touch them oft", saying, pointing to a pile,

" Who shall have this f and <' Who shall have that ! ' apd so on until all

were disposed of, when the happy fishermen would go to their homes well

laden with the spoils of the night. Between the times of drawing the

net, which would be generally about an hour, the time was spent in the

recital of fish stories, hair-breadth escapes from the beasts of the forests*,

the wily Indian, or the Yankee production, the ghosts and witches of

New England. *

As early as 1800 George Miller and John McCord moved from Coxes-

town—a small town on the Susquehanna about five miles above Harris-

burgh—up the river in a Durham boat, and, bringing with them a stock

of goods, located at Tunkhannock, where they opened a store. They

were both young men and unmarried. In the spring of the year they

dealt quite largely in shad, the different fisheries of the neighborhood

furnishing them with large quantities for curing and barreling. Shad

were plenty l)ut salt scarce. There was no salt except what was wag-

oned from the cities or from the salt works at Onondaga, K. Y., and it was

not unusual that a bushel of salt would purchase one hundred shad

—

in fact, it was difficult to procure salt to cure them. At this time the

German population in the lower counties of the State had not learned

the art of taking shad by means of the seine.

There were then no dams or other obstructions to the ascent of the

fish up the river, and large quantities of the finest shad in the world

annually ascended the Susquehanna, many of them when taken weighing

from six to eight pounds each. The distance being so long (about 200
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miles) from tidewater to the Wyoming Valley, the flavor of the shad
was very much improved by contact with fresh water. The Susque-

hanna shad were superior to the Delaware, the Potomac, the Connect-

icut, or the !N^orth River shad. The reason generally given was their

being so long in fresh water, which imparted to the fish a freshness and
richness not found in the shad of other rivers. Then, none but the strong,

healthy shad could stem the current and reach the upper waters of

our beautiful river.

Miller and McCord cured and put up annually shad for the market.

They boated down the river a large quantity for the times, and sold to

the people on the lower Susquehanna. They also boated shad up the

river as far as Xewton, now Elmira ; from thence they were carted to

the head of Seneca Lake, a distance of twenty miles, and from there

were taken to Geneva and other towns in what was then called the lake

country, and sold.

There was a fishery on tbe upper point of the island opposite McKune's
Station, on the Lehigh Valley Railroad. This island was known by the

early settlers as one of the Three Brothers. There was also an impor-

tant fishery at Hunt's Ferry, about five miles above Tuukhaunock. Here
large quantities of shad were caught every spring. This fishery was
owned by twenty rights, ten fishing at alternate nights. There was
also another fishery at Black Walnut, below Skinner's Eddy. At all

these fisheries more or less Oswego bass were caught, called down the

river Susquehanna salmon, a most excellent fish, but they are now
nearly extinct. The river ought to be restocked with that same species.

They are a fine-flavored fish, solid in meat, and grow to 12 or 15 imunds
in weight. The late George M. HoUenbeck, esq., of Wilkes Barre, told

me that this bass was brought from the Oswego Lake and put into the

Susquehanna at Newton, now Elmira. They were called by theoldset-

tlers swager bass. Since the building of the dams across the Susque-
hanna there have been no shad caught above the Xanticokedam. These
dams also largely obstruct the passage of bass and other food fish up
river. The Susquehanna is really one of the finest streams for fish in

the United States—the water pure, the bottom rocky and pebbly, afford-

ing abundant means for spawning and rearing the young fish. The
obstruction to the free passage of fish up the river ought to be re-

moved.

Maj John Fas«ett, of Windham Township, one of the oldest citizens

of that town, as w?s his father before him, was written to on the sub-

ject of the early shad fisheries from Hunt's Fe^^^ to Wyalusing. He
mentions the one at Hunt's Ferry, also at Black Walnut, and others

at difl'erent points up the river as far as Wyalusing. He says his father

owned a right in the fishery at Black Walnut, which he valued at $100;
here were large numbers of shad caught, which were valued at 6 cents

each, and would weigh from 6 to 12 pounds each. The largest one ho

saw weighed was 12 pounds; the writer hereof thought he had got it
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pretty steep as to weight, but he was beaten by Jenuison Harvey, esq.,

an old resident of Plymouth, Luzerne County, now of Wilkes Barre,

who says that he saw a shad weighed—on a bet—that was caught in

the river in the \alley, and that it weighed 13 pounds. Some folks will

think it a fish story. Harvey has decidedly the advantage of Major

Fassett, as he had the last say.

8. Statemenf of Gilbert Fowler.

Berwick, Pa., February 23, 1881.

I wastvi/rn February L'3, 1702, in Briar Creek Township, Northumber-

land County, now Columbia. I write or dictate this letter on my eighty-

ninth birthda}'. I have lived near the Susquehanna River ever since I

was born. My knowledge and recollections about the shad fisheries extend

from Wilkes Barre to old JSTorthumberland. The first shad fishery near

my home was Jacob's Plains. This was located just above the town of

Berwick, and one of the most productive fisheries on the river. Here I

have assisted in catching thousands upon thousands of the very finest

shad, weighing 8 and 9 pounds, The next nearest was Tuckahoe

fishery, situated about one and a half miles above Berwick, on the same

side of the river. At this place many thousands were caught night and

day in early spring. The next was down the river about six miles from

Berwick. This was the fishery of Benjamin Boon. At this fishery I

have known so many caught that they were actually hauled out by the

wagon load on Benny Boon's farm for manure, so plenty were they. The

next fishery was that of Samuel Webb, located about four miles this

side of Bloomsburg. This was an immense shad fishery. From the

banks of the river at this fishery could be seen great schools of shad

coming up the river when they were a quarter of a mile distant. Thej'

came in such immense numbers and so compact as to cause or produce

a wave or rising of the water in the middle of the river, extending from

shore to shore. These schools, containing millions, commenced coming

up the river about the 1st of April and continued during the months of

April and May. There was something very peculiar and singular in

their coming. The first run or the first great schools that made their

appearance in the early spring were the male shad—no female ever ac-

companied them. In about eight or nine days after the male had as-

cended the river then followed the female in schools, heavily laden with

eggs or roe. Those were much the largest and finest fish, and com-

manded the highest price. Those shad that were successful in eluding

the seine and reached the hatching ground at the headwaters of the

Susquehanna, after depositing their eggs, returned again in June and

July, almost in a dying condition, so very poor were they. Many died

and were found along the river shore. The young shad would remain

at their hatching places till late in the fall, when they would follow the

old shad to the salt water. During the summer they would grow from

three to four inches in length. The Susquehanna shad constituted the
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principal food for all the inhabitants. No farmer orman with a family

was without his barrel or barrels of shad the whole year round. Besides

furnishing food for the immediate inhabitants, people from Mahantango,

Blue Mountains, and, in fact, for fifty miles around, would bring salt in

tight barrels and trade it for shad. They would clean and salt the shad

on the river shore, put them in barrels, and return home. The common
price of shad was three and four cents each. Besides shad there were

many other kinds of food- fish. The most noted among them was the old

Susquehanna salmon, weighing as high as fifteen pounds. These sal-

mon were considered even superior to the shad and commanded a higher

price. They were caught in seines, on hooks and lines, and were the

sport to the gigger at night. Nescopeck Falls, directly opposite Berwick,

near where the Nescopeck Creek empties into the river, was a noted place

for salmon fishing with hook and line. Men standing on the shore with

long poles and lines would often, in drawing out the fish, lodge them in

the branches of the trees, giving them the appearance of salmon-pro-

ducing trees. The shad fisheries which I have alluded to were not com-

mon property. The owner of the soil was the owner of the fishery, and

no one was allowed to fish without a permit. The owners of the fishery

also had the seines, and when not using them they would hire them out

to others and take their pay in shad. The seiner's share was always

one-half the catch. Shad were caught both night and day in seines.

At the Webb fishery 1 have known eleven and twelve thousand shad

taken at one haul. These fisheries were always considered and used as

a source of great pleasure, value, and profit, and everybody depended

on them for their annual fish and table supply. It was considered the

cheai^est and best food by all. Immediately after the erection of the

river dams the shad became scarce, the seines rotted, the people mur-

mured, their avocation was gone, and many old fishermen cursed N"athan

Beach for holding the plow, and the driver of the six yokes ofoxen, that

broke the ground at Berwick for the Pennsylvania Canal. The people

suffered more damage in their common food supply than the State prof-

ited by her " internal improvement," as it was called. Although eighty-

nine years old to day, I still hope to live long enough to see all the ob-

structions removed from one end of the noble Susquehanna Eiver to the

other, and that the old stream may yet furnish cheap food to two mill-

ions of people along its banks, and that I may stand again on the shore

at the old Webb fishery and witness another haul of ten thousand shad.

9, Statement of Nelson B. Sollenbac1{^ Wyalusiiig, March 14, 1881.

Commencing at Standing Stone, about 10 miles from Wyalusing Vil-

lage, and reaching down the road from that point to the Wyoming
County line, there were five " old shad fisheries," viz

:

(1) The Standing Stone fisheries. William Hank, Benjamin Brown,

Cornelius Ennis, and Benjamin Bennet owned this. It was a valuable

property, worth at that time from three to four hundred dollars a year.
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There were from three to four thousaud shad eaiight there annually.

They caught no rock or striped bass, sturgeon, or herring there or at

other fisheries in this vicinity.

(2) The Terrytowu fishery. This was owned by Jonathan Terry,

William Dodge, Edmund Dodge, Samuel Wells, and John Taylor, and
was of about the same value as that at Standing Stone.

(3) The Wyalusing fishery, owned by Johu HoUenback, Benjamin

Stalford, Joseph Stalford, and John Stalford. This fishery was worth

about $250 a year, with a "catch " of from two to three thousand shad.

(4) The next was the "land" fishery at the head of Ingham's Island.

Joseph Ingham owned this, and it was worth about $200 a year.

(5) Next was the Brown Town fishery, owned by Humphrey Brown,
Allen Brown, and Samuel Brown, and was worth about $150 per annum.

(G) The next and last was called the "Bend fishery," and was located

near the line between Bradford and Wyoming Counties. James Quick

and James Anderson owned this, and it was worth about $150 a year.

The stoppage to the emigration of shad to this vicinity was a great

loss to the people. For nearly two months every year the people for

from 15 to 20 miles from the river, were bountifully supplied.

10. State7nent of George F. Horton, Wyalusing, March 3, 1881.

I spent many a pleasant day in my boyhood with the men who ran

the shad fishery in the Susquehanna, near where I now live. This fish-

ery was about two miles above the mouth of the Wyalusing Creek, at

the place we now call Terrytown; formerly all was Wyalusing along

here. There were other fisheries above and below us, but this the only

one I have any personal knowledge of. The proprietors were Jonathan

Terry, esq., Maj. John Horton, sr., Maj. John Taylor, Edmuud Dodge,

Maj. Justus Gaylord, Gilbert Merritt, William Crawford, and William

Wigton. Year after year, for a long time, these men operated this fish-

ery, generally taking the month of May and a part of June of each year,

always regaling themselves with a little good old rye, and having a fine

sociable every night when counting off and distributing the shad caught

during the day. Occasionally they sent substitutes, but the fishery

never changed proprietors. Some seasons they caught largely; others

not so many. I well recollect one draught or haul when they caught

600, but ordinarily 20 to 50 at one drawing of the seine was considered

good. The average per day, according to the best of my recollection,

would be about 150.

People came from the eastern part of the county, then just settling,

up to Wyalusing, as far or nearly as far as from Montrose, to buy shad.

The trade was quit© large. Some of the time maple sugar was quite a

commodity, brought down to exchange for shad.

Very few of any other kind of fish except shad were ever caught.

Occasionally a striped bass, large pickerel, carp, suutish, mullet, sucker,
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or a bull-bead was taken; no small fish, as the meshes of the seine were

large enough to let them through.

The shad were worth fiom 10 to 25 cents each, according to size. I

have seen them caught here weighing nine pounds; ordinarily their

weight was from four to seven pounds. If we could have that old shad

trade here again it would make us all, if not rich, merry again. But

very few are now left among us who saw those glorious old fishing days.

The fishing for black bass of these days does not begin to compare with

those old fishing days.

1 can recollect of but one fishery between Wyalusing and Towanda,

and only two between Wyalusing and Tunkhannock.

11. Statement of 8. JenJcins, Wyoming.

The present inhabitants of Wyoming have but a faint idea of the

value of fish to the early settlers. They performed as important a part

at Wyoming as they have in the history of all new settlements. A care-

ful study of the advance of immigration and the settlement of new re-

gions shows that those settlements have been guided and controlled by

the streams and waters in which fish abounded, and hence were made

along their shores. Fish furnished the people a plentiful and healthful

supply of food; easily attainable, until the forests could be hewn down,

clearings made, crops raised, and cattle could increase and multiply.

It is unquestionable that the early progress made in settling up of

our country was due in a large measure to the presence of fish, which

furnished food in absolute abundance in the midst of desert lands ;
and

it would be as idle to attempt to disparage-the value in the economy of

those times as it would be to prove the value now beyond the mere

mention of the fact.

The fish that attracted the most attention and were the most highly

considered in the early times were shad. The knowledge of these excel-

lent fish in the Susquehanna, at Wyoming, has become almost entirely

historical, if not entirely so. But few persons now resident atWyoming
have a personal knowledge of the shad fisheries there and their value

to the people in the early days, and hence some of the stories told of

the immense hauls of them made in ''ye olden time" seem to thei^resent

generation more fabulous than real.

That we may the better understand the subject I will give extracts

from the writings of strangers, and then conclude with an account or

two of our own jjeople and what I myself have seen.

In 1779, when General Sullivan passed through Wyoming on his

western expedition against the Indians, a portion of his advance were

located at Wyoming from May to the last of July. Many of his offi-

cers kept diaries, in which tbey noted their movements from day to day

and touched slightly upon such objects of interest as attracted their at-

tention. I will give a few extracts from these diaries relating to fish at

Wyoming.
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Dr. Crawford iu his diary, under date of June 14, 1779, says

:

"The river at Wyoming abounds with various kinds of fish. In the

spring it is full of the finest shad. Trout and pickerel are also plenty

here."

George Grant, under date of June 23, says

:

"The Susquehanna Eiver aftords abundance of fish of various kinds

and excellent."

Dr. George Elmer, under date of 23d June, says

:

" Spent chief part of the day in fishing. Salmon, trout, suckers, bass,

and common trout are plenty in the river, of which we catched a number
with a seine."

Daniel Gookin, under date of 28th June, says

:

"The river Susquehanna, on which this lies, abounds with fish. Shad

in great plenty in the spring, as they go up to spawn. The shores are

covered with these fish which have died up the river, through their too

long stay in fresh water."

There were some twenty-five or thirty what we called shad fisheries

within the bounds of old Wyoming. Every available point for casting

out and hauling in a seine on the beach, whether on an island or on the

mainland, was used as a fishery, and had its owners and its seine. The

average number of shad taken at each of these fisheries in a season was

from 10,000 to 20,000, beside other fish which were caught before and

after the shad made their migration.

It is given on good authority that 10,000 were caught at one haul at

the Stewart fishery, about midway between Wilkes Barre and Plymouth,

about 1790. This was called the widows' haul.

The settlements, after the massacre of July 30, 1778, had so many
widows and fatherless children among them that they made special pro-

visions of bounty for them on many occasions, which were wrought out

in such a way as neither to give offense nor to convey a sense of undue

obligation.

Among the arrangements of this character was that of giving one of

the hauls at each fishery every year, to the widows and fatherless of

the neighborhood, and hence called the widows' haul. By common con-

sent it was agreed that the widows should have a haul made of the first

Sunday after the season of shad fishing commenced, and they were to

have all caught, whether more or less.

This big haul was made on Sunday. *

At the rate I have given, which is made uj) more from general infor-

mation upon the subject than from statistics, the number of fish caught

annually was about a half a million, which at 30 cents each would make
$150,000.

Were the Susquehanna as well stocked with shad to-day as it was a

hundred years ago our keen and hungry fishermen would easily double

the catch, and still, like Oliver Twist, "cry for more."

I recollect seeing^, in the spring of 1826, a haul made in n cove at the
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lower end of Wiiitermoot Island, west side, numbering 2,800 shad. When
thrown out they whitened a large space upon the shore.

Being the first haul of the season, the fish were largely distributed

among the people, and even after that my grandfather had a half barrel

for his right as owner of the seine and fishery.

About 1831 or '32, in the fall, an unusual catch of eels was made in a

weir on the east side of Wintermoot Island. During one day and night

2,700 of them were caught, while many escaped from want of means to

handle them and take them away as fast as they came in. Another day

and night 900 of them were caught, when the basket floated off with the

high water.

I herewith give you copies of two papers in my possession bearing

upon the shad-fishery question: It will be seen by one of them that the

price of shad in the early times was M. or 4^ cents each
;
quite a different

price from what they sell at in our day. Tear the dam from the Sus-

quehanna and we shall have plenty of shad, if not at 4rf. each :

" Be it known that I, Peter Shafer, have sold all my right in and unto

all my right in the Dutch fishery, so called, below the Kanticoke Falls,

so called; for and in consideration thereof I, Jacob Cooley, do promise

to deliver Seventy shad, unto William Miller, on account of me, the said

Peter, on or before the 20th May instant ; or otherwise settle with said

Miller for what I am indebted for my part of said Seine, and likewise

the said Cooley is to deliver Six gallons of Whiskey unto the said Peter,

between this date and Weat harvest.

" Witness our hands this 14th day of May, 1800.

" PETEB SHAFER.
" JACOB COOLEY."

" James Fox holds an order for 725 shad drawn by George Frazer on

James Stewart, date Aj)ril 27.

(Indorsed on the back in these words:) Credit for 350 shad received

by me. David Morgan,

(Indorsed:) Copy of Frazey's order. Henry Thomas charges the

Estate with As. Sd., paid in Eye. Paid.

No. 40—725 shad, less received, 350, leaves 375 shad, at 4<Z.=125s.=

£6 5s., or $16.67. Add interest on same $9.50=$26.17. (£=$2.67.)

12. Statement of EUslia Blackman, Pittston, March 22, 1881.

I see that G. Fowler, of Berwick, tells a hig fish story. I incline to

think, however, that it is true. I recollect when I lived with my grand-

father, in what is now South Wilkes Barre, perhaps 1798 or 1799 of last

century, the great haul of shad at Nanticoke was made. I believe there

were nine or ten thousand taken. A number of seines were engaged

in it, and lawsuits were the consequence. Salt was scarce and dear.

Northampton men came with pack-horses loaded with salt, and returned

loaded with shad. I bought and kept the public house that had been
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kept by John Courtright on the Plains, Wilkes Bane Township, in

the spring- of 1815. There were then two fisheries between us and the

Pittstou Ferry—one at Monocacy Island landing, on the shore of Mr.

Samuel Gary's laud, the other starting at or near the Wintermoot Isl-

and and lauding above the ferry at Blanchard's. That season I gcft my
supply at the upper fishery j the first day's attendance was a " blank"

day—few or no fish. The large schools of Mr. Fowler's times were

dwindled greatly, undoubtedly because of the numerous fisheries that

existed below, and the destruction of the young shad by the many eel-

weirs in their descent to the ocean in the fall. My time was too valu-

able to attend on blank days. I left money with Mr. Joseph Arm-

strong, and he sent me my supply when successful. The next season

(1810) the difficulty that had existed between the fishermen at Monoc-

acy (twelve in number) and Mr. Gary, the owner of the land, was set-

tled by giving him the thirteenth share, and ever after I got my supply

from the fishery until the canal dams cut off our supply totally. It was

a serious damage and inconvenience to us, as markets for fish and meat

did not exist then as now. The Susquehanna shad had a far more de-

licious flavor than any we get now.

General Isaac Bowman, Samuel Moffit, and some of our Plains neigh-

bors, having secured a landing on the Nommock, at the foot ofMonocacy

Island, fitted up a fine seine and necessary boats (canoes) and caught

half a dozen shad, having fished twice as many days. I shared two, hav-

ing found the whisky (before my temperance days) ; others outbid me,

determined to taste the good of their labor. I am in my ninetieth year.

13. Statement of Isaac Thompson, Lee, Lee County, III, April 12, 1881.

I was born at Pittstou in 1796. My father's farm lay along the side

of the Susquehanna Eiver. I lived on the farm fifty-one years. In re-

gard to the shad fishing, as I grew up to manhood I fished many days

in the shad-fishing season of the different years. The first run was the

male shad—not near as good as the female. After catching the first

run then if we could have a rise of water then came the female—a far

better quality. The female put for the headwaters of the river, and

there would spawn ; then the old fish would come back down the river,

and the wind would often drive them on the shore, and they would lay

there rotting till they stunk. People used to come down from toward

Easton, Northampton Gounty, and bring whisky and salt, and trade for

fish ; also from the upper part of old Luzerne Gounty, bringing maple

sugar to trade for shad. One man by the name of Taylor bought fif-

teen and put them in a sack after they were cleaned, shouldered them

and walked off with them. I have known upwards of a thousand caught

in one day on the point of the island. As to the localities of the fish-

eries, there was one at Falling Spring, about four miles from where I

lived, another on the point of Wintermoot Island, and the next on the

side of the island between two and three miles from where I lived. Thev
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drew out on the beach of Samuel Gary's farm ; another just below that,

I think, drew out on the farm of Crandall Wilcox; another just below

the falls. Please excuse me now, as I have done as well as my memory

will allow me to. We have done no fishing since Nauticoke dam was

built.

14. Statement of Steuben Butler, a son of Col. Zehulon Butler, who led the

patriots at the battle and massacre of Wyoming, 1778.

I was born 1789; remember the old shad fisheries in the river here

very well ; was not a fisherman myself; after the run of shad had started

I used to get in a boat and row up to the fishery and purchase my sup-

ply of shad and bring them down and salt them away. The price varied

according to the abundance of the shad, some seasons being less expen-

sive than others. As 1 recollect it, the Pettibones used to have charge

of the fishery above Wilkes Barre.

16. Statement of Br. Charles F. Inqham.

I remember the old shad fisheries in the North Branch, particularly

the Butler fishery, which was on the bar opposite and a little above

Union street, Wilkes Barre. IlTanticoke dam was commenced in 1828

and finished in 1830, and I recollect that that ended our fishing. Al-

though 1 saw shad caught below the dam by hooks attached to poles

—

think it was the year the Shamokin dam went out—yet I have never

heard tell of or seen shad being caught since that time above the dam.

The shad, as I remember them, were very fine and particularly large. I

have seen the beach, after the drawing of the seine, for a hundred feet

absolutely alive with flapping shad, each one reflecting the sunlight like

a burnished mirror. I recollect having the salted and smoked shad

during the fall and winter, and fine delicacies they were.

After our shad fishing was cut off a great number of salt shad were

brought from Philadelphia and other points, meeting with ready sale,

on account of general knowledge of their delicacy. I believe that at one

time the people knew more of salt shad than they now know of salt

mackerel, and more of smoked shad than now of smoked salmon.

I believe that a proper shad-way could now be put in the Nanticoke

dam at an expense not to exceed $10,000, and probably for less, without

interfering with navigation.

10. Statement of Mr. Isaac S. Osterhout.

In 1830 or 1821 we caught shad ia very large quantities at Black

Walnut Bottom. I remember well I went with a gentleman to Salina,

N. Y., after salt, as we had run out of that article very early in the sea-

son ; he had a load of whetstones and I a load of shad. I could have
easily gotten rid of my shad on the first day had it not been that he and
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I had agreed that the vrhetstoues should sell the shad, aud vice versa.

So it was several days before we got our loads of salt, as the whet-

stones went terribly slow.

In 1822 and 1823 I was at Hunt's Ferry, where the shad were plenty.

I came to Wilkes Barre in 1830, the early part of the year—the same year

the Nanticoke dam was finished ; do not recollect of any shad being

caught after that. I recollect of a Mr. Water Greens, who came from

New England and settled at Black Walnut Bottom, giving twenty bar-

rels of shad for a good Durham cow.

17. Statement of Miss Mary Coatts.

I was born in 1803 ; came to Wyoming Valley to live in the year 1823.

I remember very well the catching of shad in large numbers by the in-

habitants and the cleaning of them along the river shore. I remember,

too, that the country people came in crowds during the season from

miles away and returned home laden with fish. I remember the anger

of Gildersleeve's uegress one day, when it was said that Gildersleeve had

made her wade out into the river after shad heads. The circumstance

was as follows: While cleaning the shad she had cut off the heads and

placed them on a board, saving this most delicate part of the fish for

herself, and while she was busy the board, covered with shad heads,

was either pushed by some one or drifted out into the river, when she

waded out to get it. Do not know anything of the numbers caught.

The people had shad from spring to spring. I do not remember of any

shad being caught after the Nanticoke dam was put in.

18. Statement of Copt. James P. Dennis.

I remember the old shad fisheries in the river. There was one just

below the bridge at Wilkes Barre, drawn out on the opposite shore;

this was called the Bowman fishery. I recollect once holding the shore

brail of the s6ine at this point, when W^illiam Alexander held the river

brail. There was a fishery on Fish's Island, about three-quarters of a

mile below the bridge.

10. Statement of Jameson Harvey.

I was born in 1796. I remember the old ^had fishing in the North

Branch of the Susquehanna Eiver very well. James Stewart had a

fishery opposite my place. The big haul was made at Fish Island fish-

ery. I recollect it very well ; they didn't know how many they caught.

After all were disposed of that could be the rest were thrown on the

fields, and pretty near stunk us to death; they were landed on the

point of the island. There were two seines on Fish Island, one owned

by Nanticoke parties the other by Buttonwood parties, who took turn

about fishing. The JNIud Fishery was at Steele's Ferry ; they drew out

on Shawnee side. The Dutch fishery was below the dam on Croup's

place. Below Hunlock's Creek was another, that was called a Mud
fishery. There was a fishery at Shickshinny. When the big haul was
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made the shad sold for a cent a piece; they sold as many us they could;

there wasn't salt enough. In those days they didn't salt down so much
pork; they depended upon the shad they caught; they gave the poor a

chance after they got all they wanted. People on the West Branch

used to own an interest in the Hunlock fishery, and a Mr. McPherson

used to come in a boat to get their fish and take them back. They used

to come from Easton bringing salt, with which they used to buy fish

;

you could get one hundred shad for a bushel of salt. Nanticoke dam
was commenced in 1828 and finished in 1830. I only recollect of one

shad being caught above the dam since it was put in, and that was on

the flats after a big freshet. The people used to go off the bars with

as many shad as they could carry; they came in from all around in

crowds; they used to camp, and salt their fish down on the banks of the

river. Mr. McPherson used to take his boats back to the West Branch

loaded. He traded off cider, oil, and whisky. At the time the dam
was put in shad were selling for 10 cents and 12 cents each. Widow
Stewart used often to take in $30 or $40 of a night for her share of the

haul.

Hunlock's, Dutch, and Mud fisheries were night fisheries. Stewart's

and Fish Island were day and night fisheries. Farmers hauling grain

to Easton often hauled back hundreds of bushels of salt. Boats com-

ing up the river used to bring leather, cider, oil, salt, and iron; going

back they would take shad.

McPherson and Hunlock owned the Hunlock fishery and had a large

fish-house. Hunlock got as his share from five to six hundred dollars

per year, besides all the shad he could use. We used to have shad un-

til shad came again.

The owners of fish-houses used to have arrangements so that when
they ran out of salt they could dry and smoke the shad, as they now do

herring and salmon. Some of the shad used to weigh 8 or 9 pounds. I

saw one weighed, on a wager, twrning the scales at 13 pounds ; about

seventy or eighty would fill a barrel. The shad improved very much
coming up the river, those caught in this valley being very much larger

and finer than those caught at Columbia. I remember when Shamokin

dam went out the shad came up to our dam and were caught.

20. Extractfrom Miner^s History, p. 209.

April 21, 1778.—At a town meeting prices were set on articles of sale, &c.:

Winter fed beef, per lb 7d

Shad, apiece , - Gd

Tobacco, per lb 9d

Eggs, per doz 8<J

21. Extractfrom the Susquehanna Democrat.

1818, April 17.—"Newark, N. J., April 7th, shad fishing. On Wed-
nesday 3 shad were caught in the river Passaick. A pair of them

weighed eleven pounds, and were sold to one of our public innholders

S. Mis. 110 41
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at a siiilling a pound. A solitary one was caught about 2 weeks before

and sold to the same innkeeper."

1819, Jfa^ 14.—"Shad are this season taken in unusual numbers:

they have been sold in Philadelphia as low as $4.50 per hundred and at

the Potomac fisheries as low as $3."

1820, April 21.—"At Alexandria shad is selling for $2.50 a hundred

and Philadelphia they are selling for $3. In Wilkes Barr6, notwith-

standing the scarcity of money, they are held at $18.75."

1822, A2)rtl 20.—"We congratulate our friends on the prospect of soon

obtaining a supply of fresh shad ; about sixty were caught here on

Wednesday (24th), and yesterday (25th) upwards of three hundred.

We learn that at Berwick they are caught in abundance."

The above was all that could be found in a file of fourteen years,

1810-1824, bearing upon shad. In the Federalist, printed at the same
time, nothing was found.

2,2.-Deed by Silas Smith of half Ms shad fishery.

Know all men by these presents that I, Silas Smith, of the township

of Newport, county of Luzerne, and State of Pennsylvania, have sold

unto Caleb Wright of the district of Huntington, in the county and

State aforesaid, one equal half share of a fishery on the lower end of my
farm, for the consideration of twenty pounds ($53.33) lawful money of

Pennsylvania to me in hand paid, the receipt of which I hereby own
and acknowledge. I hereby bind myself, my heirs, executors, adminis-

trators, or assigns, and every of them, by these presents, to warrant and

forever defend unto him, the said Caleb Wright, his heirs, executors,

administrators, or assigns, the one-half of said fishery to the only proper

use and benefit of him, the said Caleb Wright, his heirs, executors, ad-

ministrators, or assigns.

In witness whereof I have hereunto put my hand and seal, this four-

teenth day of May, in the year of our Lord one thousand eight hundred

and four—1804.

2S.-Extractfrom Minerh History of Wyoming^ p. 141.

"The month of February, 1773, had so nearly exhausted the provis-

ions of the Wilkes Barre settlement that five persons were selected to

go to the Delaware, near Stroudsburg, for supplies. * * * The dis-

tance was fifty miles, through the wilderness, &c. * * Xhe men
took each an hundred pounds of flour, and welcome was their return to

their haLf-famished friends at Wilkes Barre. Never was an opening

spring or the coming of the shad looked for with more anxiety or hailed

with more cordial delight. The fishing season of course dissipated all

fears, and the dim eye was soon exchanged for the glance of joy and

the sparkle of pleasure, and the dry, sunken cheek of want assumed the

plump appearance of health and plenty."



VIII.-THE FISH SUPPLY OF LONDON.

[From the London Quarterly Review.*]

1. Beport of Spencer Walpole, esq., Inspector of Fisheries to the Home Office, on the destruc-

tion offish at Billingsgate, in consequence of the alleged inadequate accommodations at

Billingsgate Market. {Ordered hy House of Commons to he printed July 20, 1881.)

2. Jleport to the Common Council from the Fish Supply Committee appointed by the Corpo-

ration of the City of London. ( October 31, 1881.

)

3. Minutes of evidence taken before Special Committees of the Lords and Commons upon the

London Riverside Fish Market Bill. (Session of 1882.)

Nearly thirty years have passed since the publication in our pages of

an article which produced no ordinary impression at the time of its ap-

pearance. In that article, having for its subject "The commissariat of

London," we ask our readers to imagine that the principal meal of the

day was proceeding in a well-to-do metropolitan home, and we endeav-

ored to trace to their sources the various edibles consecutively put upon

the table—the fish to its ocean-bed ; the flocks and herds to their downs
and pastures ; the wild animal to its lair ; the game to its covert ; the

fruit to its orchard ; the bread to its parent cornfield—in order to point

out how they are fattened, netted, trapped, captured, bagged, gathered,

harvested, and conveyed to their ultimate destination, " the great red

lane of London humanity."

It was natural under these circumstances that we should begin with

fish. Alfhough we devoted no more than nine pages to chronicling the

operations then carried on in "Mr. Bunning's new market at Billings-

gate," it could hardly have escaped the notice of an intelligent reader

that " the harvest of the sea," being, as Mr. Spencer Walpole and Pro-

fessor Huxley assure us, " practically inexhaustible," could not be

thoroughly described, or, indeed, be more than glanced at within so

brief a compass. We told our readers what fish are ordinarily brought

to Billingsgate at that time; but of the fish which, were it not for the

limited area and inaccessibility of London's only market, might be

brought there, we said nothing. The total supply of fish sent annually

to Billingsgate about the year 1853, as given in Mr. Horace Mayhew's
"London Labor and the London Poor," seemed to us so enormous,

that we submitted the table to an undeniable authority, who assured

us that it was no over-statement. What would he now have said if

* No. CCCVIII, October, 1882. pp. 231 to 242.
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told that the volume of fish sent to Billingsgate was nearly three times

larger in 1880 than in 1853 ; that within the last six years it has increased

from 95,000 to 130,000 tous per annum, and that this latter figure means a

supply of 400 tons of fish for every working day, being, according to

Mr. Edward Birkbeck, M. P.„ equivalent to a drove of 1,000 fat oxen

entering London upon every one of 313 days in each current year?

Surprising as this statement may appear to many, it is nevertheless

beyond a peradventure that of the cheaper and coarser kinds of fish

which would enter directly into the consumption of the i)Oorer classes

an absolutely illimitable supply might be poured into the metropolis by
river if a suitable market, open at all hours and accessible at all states

of the tide, were available to receive it. Before showing what sort of

fish market it is absolutely necessary that London should have, we
propose to reveal what, at this moment, Billingsgate is. The materials

for describing it lie close at hand. They may be gathered in abundance

from Mr. Spencer Walpole's report to the home office; from that of

the fish committee appointed by the corporation of the city of Lon-

don, to which Billingsgate belongs; and, passim, from the evidence

given before the two special committees of the Lords and Commons,
which sat last session, to consider the "London Riverside fish market
bill." Better, however, than any description would be the practical

experience gained by a Londoner who had sufficient energy and curi-

osity to pay Billingsgate a visit between the hours of 5 and 9

upon a Friday morning, the best day in the week for seeing it to ad-

vantage. There is an Eastern saying, to the effect that the distance

between the ear and the eye is verj'^ small, but the diflerence between

hearing and seeing very great. Eeadin<? is but another form of hear-

ing and to those who care to understand what the Billingsgate monopoly
means, we would recommend a visit to the famous market upon the first

morning of a week-day that may suit their convenience.

Billingsgate market (concerning the antiquity of which th^e is a dif-

ference of opinion between those who hold, with Mr. Walter Thornbury,
that it owes its origin to Belin, a king of the native Britons, who flour-

ished 400 years B. C, and others who maintain, with Stow, thai a man
called Billing, or Beling, owned a wharf upon the same spot, presuma-

bly in Queen Elizabeth's reign) is now and has been the property of

the city of London for so long a time that it is not easy to calculate the

amount of revenue already brought in by it. It has a frontage to the

river of 200 feet, and a superficial area of 40,000 square feet, which area

affords sites to seventeeti shops and two large public houses, although,

since the " Eiverside fish market bill" came before Parliament, the

site of one of these public houses has been voluntarily thrown into the

market.

The interior of this metropolitan emporium offish, being obviously far

too narrow for the business transacted there, is divided into spaces or

forms placed in such close contiguity to each other that the customers
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purchasing at one form interfere with those who would fain approach

its neighbor. The price charged for the forms is excessively high, being

at the rate of 9d. a square foot per week for each. Billingsgate is situated

above that portion of the river call the Upper Pool, which carries

more floating traffic than any other reach of water approaching it in

size upon fhe face of the globe, so that the dangers of navigation to

which cutters and steamers approaching the market by night are ex-

posed exceed description. The width of the portion of the river oppo-

site to Billingsgate left open for navigation does not exceed 200 feet.

In front of the market, on the water side, there is a large floating pon-

toon, but the steamers are not allowed to come alongside it in order to

unload, being compelled to lie off at a distance of nearly 100 feet from
the market quay, and to land their fish along i)lanks thrown out from the

steamer to a barge, and from this barge to the floating pontoon. Every
pound of fish brought by steamer and landed from the river at Billings-

gate is carried along these planks upon men's heads. Only two roads,

one from and one to the steamers, are permitted to exist, and as the men
have no choice but to follow each other it is evidentl^'^ impossible to land

a large quantity offish before the market closes at nine in the morning.

The result is that fresh fish is often thrown away, because it will not

keep until 5 o'clock upon the following morning. This being the plight

to which fish-carrying steamers are reduced, the trials and difficulties

awaiting sailing cutters entitle them to still greater commiseration.

Being sharp-bottomed vessels they have to lie out in the stream, and to

land their fish, at considerable expense, in barges. There were once some
piles in the river to which the cutters could make fast, but the market
authorities drew them. It ought, in addition, to be mentioned that the

work of landing fish along the planks which we have just described is

dangerous to the men engaged in it, and all the more so because during

half the year it is done in the dark. Accidents happen frequently, and
occasionally there is a loss of life. The unnecessary expense entailed

in this manner upon those who consign fish to Billingsgate may be in-

ferred from the fact which came out in evidence that the largest firm

in the trade had in 1880 to pay £4,331 9s. M, and in 1881, £4,854, 8s.

Id. for landing their cargoes, an outlay which, had it been possible for

their steamers to moor at the market quay, would have been entirely

avoided, and which, of course, came ultimately out of the pockets of the

consumers.

The approach to Billingsgate market from the land side is along Low-
er Thames street, a thoroughfare which is from twenty-eight to thirty

feet wide, and along which not more than two vans can pass abreast.

It follows, therefore, that only two streams of traffic can flow along it

at the same time, and thus, if a van is being unpacked at the market,

one of the two streams is temporarily blocked. If an accident of the

most trivial kind should occur the whole of the traffic is brought to a
stand still. Six vans, and no more than six, can unload side by side at
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the same time. The market opens at 5 o'clock a. m., before which hour

no fish is allowed to be sold. As there are no vacant spaces or " lay-

byes," for carts, for costermonger's barrows, and for vans, the streets

adjoining the market are completely blocked as the hour of 5 a. m. ap-

proaches. The scene is of a nature to fill the spectator whQ witnesses

it for the first time with wonder that, in the largest and most civilized

capital upon the face of the globe, such a disgraceful anachronism

should have been tolerated for so a long a time. Every lane and street

leading to Lower Thames street is choked with costermonger's bar-

rows and with fishmonger's carts, which extend as far as Cannon Street

Arch, King William street, Monument Yard, East-cheap, and Tower
Hill. The market, as we have already laid, closes at 9 a. m. When
the clock strikes nine the police interfere and clear all the closely-packed

vehicles, sometimes amounting to nearly four thousand in number, out

of the city, in order to make way for the ordinary day traffic of the

streets.

The market being open for four hours only, it follows, as a matter of

course, that there are many customers who cannot complete their pur-

chases before their barrows and vehicles are driven away. The nearest

points to which they can retire are Tower Hill, Tooley street, or some
other convenient spot outside the city bounds, where they wait until

the fish is brought to them upon the heads of porters who charge heavy

fees, and waste, into the bargin, no small amount of precious time.

So far as costermongers and fishmongers are concerned, the Billings-

gate trade ceases at 9 a. m. After that hour the reign of the middle-

man or "bummaree" commences. It is of little moment to inquire how
old this word may be, or whether, as suggested by Mr. Walter Thorn-

bury, it is of Dutch origin, but at least it is certain that bummarees
were known to Eobert Burns's friend, the antiquarian and wag, Cap-

tain Grose. We find in Jonathan Bee's Lexicon Balatronicum, or

Slang Dictionary, published in 1823, that "bummaree"is defined as

" the man who at Billingsgate takes the place of the salesman, and
generally after 8 o'clock a. m. buys the last lot. Derived partly from

mare, the sea, to which most of them have been addicted." Writing

in 1853, Mr. Mayhes says: "The market opens at 4 a. m., but for the

first two hours it is'attended solely by the regular fishmongers and by
bummarees. As soon as these are gone the costers' sale begins.

Many of the costers who deal usually in vegetables buy a little fish, es-

pecially if it is cheap, on the Friday, which is the fast day of the Irish

;

not to mention that the wives of mechanics run short of money at the

end of the week and arc compelled to eke out their dinners with fish."

Since Mr. Mayhew wrote these words there has been a slight change

in the conduct of the market. At present the bummaree is the first

to reach and the last to leave the market. He is still of great use, but

not so necessary as in 1853. At that time fish were sold in large lots,

which the bummaree, as a member of the Billingsgate ring, bought, andy
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ha\ iog broken them up into smaller lots, sold to little buyers. Now, how-

ever, the large factors sell by auction, offering only one package or box

containing at most 1 cwt. of fish at a time. This lot fetches from Is. up
to £7., according to the description and quality of fish contained in it.

Thus the fishmonger and coster have a fair chance of bidding against

what is called " the trade," but it is the bummaree's province to sort

and divide the contents of each box into fish of different sizes for the

couveuience of the retailer. After 9 a. m. the auctioneers are obliged

to sell or throw away the fish still left on hand, and the bummarees,

acting in concert, have it in their j)ower to fix the price at which it is

knocked down. The result is that many lots are "for a song," and that

occasionally large quantities are thrown away, which, if retail fishmon-

gers and costermougers could make their way to the market at any
hour of the day, would infallibly be sold at fair prices, instead of being

sacrified or wasted as is now the case.

In his interesting evidence before the Lords committee, Mr. Spencer

Walpole defined the position and occui)ation of the bummaree as fol-

lows:

"The ordinary course of business is for the wholesale salesman to sell

fish to the retailer; but in Billingsgate the bummaree steps in between

the two men. He buys the fish after market hours from the wholesale

salesman, and takes the chance of selling it in the course of the day at a

profit to the retailers. Therefore, as I understand the matter, he occu-

pies very much the same position as the man who used to be called the

' forestaller' or 'regrater' in the corn market at the beginning of the

century."

Far be it from us to rail against the bummaree. As the matter

now stands he fulfills very useful functions, but it cannot be denied that

his very existence is due to the deficiency and inadequacy of the market

in which he conducts his operations. When a new wholesale and retail

emporium has been established upon the river side we trust that the

bummaree may emulate the example of that sagacious guard to the

Edinburgh mail who got himself converted into a stroker, and thus found

a new vocation to engage his attention. At present the bummaree
stands between the costermougers, who represent the poor of London,

and the fish for which they are clamoring. Billiugsgate has bred and

nurtured him, aud with the Billingsgate monopoly it is to be hoi)ed that

he too will be improved off the face of the earth.

Two efforts, according to Mr. Walpole, have been made to divert the

fish-trade of the metropolis from Billingsgate. In the first place a

market was established at Huugerford Stairs. Being too far uj) the

river and too remote from the East end it had but a brief span of ex-

istence. When we mention that a line drawn north and south across

the center of London Bridge leaves a population of about one millit>n

six hundred thousand souls who live below the bridge, and about two

million four hundred thousand souls who live above it, it will be seen
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at a glauc« that Hnngerford Stairs are not easily accessible to coster-

mongers engaged in supplying the dense masses of poor people who
dwell at tbe the East end. The second attemi)t to supplement Billings-

gate was due to the generosity of Lady Burdett Coutts, who caused a

sui)erb building to be constructed in East Loudon, and gave ir the

name of Columbia Fish Market. It had a still shorter lease of life than

its predecessor at Hungerford, the consequence being that the ancient

tyrant flourished with greater vigor than ever. As time advanced the

inconveniences of Billingsgate, always considerable, were enhanced by

the increasing magnitude of the trade and by the altered conditions

under which it was conducted. The railway soon began to supersede

the river, and fish, instead of coming to London by water, found its

road there in fast trains. It was bad enough for smacks, cutters, and
steamers to thread their tortuous way to the metropolitan fish market
along a river which is always choked with traffic, and through the

mazes and intricacies of the " Upper Pool ; " jet, while the market could

be reached somehow or other by water, it had become almost unap-

proachable by land,jand it was by land that two-thirds of the fish sup-

ply of London now came to Billingsgate.

The following table of the quantity of fish delivered at Billingsgate

market, or its immediate vicinity, between the years 1875 and 1880 will

show the proportions of railway-borne to water-borne fish, and we shall

have something to say presently as to the comparative cost of the two
modes of carriage

:
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fruit salesmeu took preuiises ; and the unfortunate street, which was

altogether too small for the fish trade alone, was required to accommo-

<late the fruit trade also.

It must not be supposed that the city fathers were blind to the grow-

ing inconveniences of their solitary fish market. Without going back

further than twenty years we may notice that in 1862 Mr. Horace Jones,

the city architect, suggested the only practicable scheme for making
Billingsgate more accessible by laud that has yet been laid before the

common council. At an estimated cost of £88,000 he proposed to con-

struct a new street from the corner of East-cheap and Fish Street Hill

to Thames street. The common council approved, but allowed the

proposition to lie on the table; and when, twelve years later, the im-

provement committee of the city of London sought to give effect to

the city architect's plan it was found that in the interval between 1862

and 1874 the estimated cost had risen from £88,000 to £525,000.

Time went on, and matters at Billingsgate proceeded from bad to

worse. At lepgth, in lb78, Colonel Fraser, the chief commissioner of

city police, reported to court of common council that, in the phrase so

much dreaded by Lord Melbourne, " something must be done." Colonel

Fraser protested emphatically that " the commerce had far outgrown

the capacity of the streets for carrying it;" adding that "an overgrown

business is carried on in thoroughfares or rather in lanes notwide enough

to admit more than two lines of traffic," the consequence being " that

the stoppage of one vehicle for any purpose brings the rest to a stand-

still." The only effect produced by his energetic remonstrance was that

Monument Yard was paved as a street, so that many of the fruit vans

and some of the fish vans were able to find standing room there.

Nothing else of a material nature was done or attempted with a view

to improving the approaches until, in 1881, the corporation of the city

of London resorted, not for the first time, to the evasive measure which

is invariably adopted by the House of Commons when in perplexity.

They appointed a committee to inquire into the fish-supply question,

and about six months later the home secretary instructed Mr. Spencer

Walpole to report upon the handling and distribution of fish at Billings-

gate. Both reports are now before us, and between them there is sub-

stantially no difference, although Mr. Walpole's is the abler and more
searching of the two. Both agree in stating that Billingsgate is far too

small and too difficult of approach by land to fulfill the duties imposed

upon it as the sole wholesale and retail market for supplying fish to a

population of from five to six millions, resident within 7 miles of the

Eoyal Exchange—that is to say, upon an area which embraces about 150

square miles of ground.

A few brief extracts from each of these important documents will be

of service in elucidating the bearings of the question. From the report

of the corporation's fish supply committee let us select the following

passage

:

" We now come to the question which directly affects the corporation
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as the market authority, viz, the sufficiency or otherwise of the present

accommodation of Billingsgate market, and of the approaches thereto, to

meet the requirements of the present day ; and when, as regards the ap-

proaches, we plainly record our opinion of their absolute insufiiciency, wo
make nonew admission, but simply indorse the oft arrived at conclusion of

this court. The prior question, however, as to the market accommoda-

tion is on a different footing. On three separate occasions, within lit-

tle more than a generation, the market has been enlarged or entirely

reconstructed, and therefore in this direction the corporation has given

practical proof of its desire to keep pace with the requirements of the

metropolitan fish supply; and yet, incredible asitmay appear, not only

the weight of evidence in this inquiry but the prior action of the court

and a i)ending reference to the markets committee alike go to prove

that even now additional market accommodation is absolutely neces-

sary."

So far from it " appearing incredible " to us that additional market

accommodation should be necessary, it would indeed be strange if a bit

of land about twice the size of the site upon which Exeter Hall stands

sufficed for the purposes to which it is now put, even if the land ap-

proaches to it were as ample and unobstructed as those which lead to

Albert Hall or Kensington Gardens.

lleverting, however, to the report, we desire to call special attention

to the following words

:

" We now approach, not without diffidence, the crucial point of our

duty, viz, the course of action which we deem it wise and right to rec-

ommend to the court. The whole of the information gathered together

has received our closest attention, and we have the satisfaction of re-

porting that we have unanimously, though, as regards some members,

not without altering a previous impression, arrived at the conclusion

that one wholesale market is calculated to meet the requirements of the

trade and the interests of the public. We are also of opinion that

such market should be at the waterside; and, as a general principle

we are further of opinion that there should be ample and sufficient ap-

proaches from all parts of the metropolis to the site of any wholesale

fish market. We beg further to state that, although in our judgment the

fish market ought to be at the waterside, yet, should the court be of

opinion that an inland market for the reception and sale ofrailway-borne

fish is also required, we in that event suggest either of the two sites,

one in Farringdon road, to the north of Charterhouse street, and the

other the site of the present Farringdon market, as appropriate lor the

purijose. Of the market itself, we are of the opinion that it should be

one based upon the same system as that at present in existence in

Paris, viz, a wholesale, a semi- wholesale, and a retail market, all under
one roof. We recommend that no restriction whatever should be made
as to hours of business, but that the market should be free and ox)en at

all reasonable hours calculated to facilitate the reception, sale, and dis-
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tributiou of fish. Finally, we are of opinion that, taken in connection

with our earlier remarks as to destruction of spawn, and the taking of

immature fish, and also the i^resent r.ates charged for railway carriage,

the following have, amongst other causes, contributed to the unsatisfac-

tory state of the fish supply, viz :

" 1. The small size of the market at Billingsgate.

" 2. The utterly inadequate approaches thereto.

" 3. The arrangement at present existing for its management.
" We have spoken frankly, and we fully realize that our recommenda-

tions involve important and costly changes, which, however, are called

for by the present condition of things."

Before proceeding to show how utterly incompatible the recommen-
dations of the corporation's fish committee are with the further exist-

ence of the Billingsgate monoply, it seems desirable to repudiate with-

out further delay any agreement with the allegations of this report as

to " the destruction of sj)awn and small fish, and the taking of imma-
ture fish." With this end in view we cannot do better than quote the

words spoken at a meeting of the Society of Arts, upon the 10th of

May last, by Professor Huxley, who is perhai)S the highest authority

in England upon such matters. In reply to a not very wise speech,

complaining that the fish supply of London was falling off and the re-

tail price of the article increasing, and attributing the mischief to the

wholesale system of trawliug now in vogue, " which destroys millions

of small fish, and ruins no end of spawn," Professor Huxley rose and

said that

—

'.' He experienced much the same sensation as Kip Yan Winkle must
have felt when he awoke after his long sleep; for the speech he just

heard was identical in spirit and almost in words with a great multitude

of speeches which came before him about twenty years ago, when he

had the honor of being a royal commissioner to inquire into the condi-

tion of our sea fisheries. That commission arose in this way : Mr. Mil-

ner Gibson, who was president of the board of trade, sent for him one

day, and told him that a member for a northern county meant to move
for a commission of inquiry into the destruction of the fisheries on the

east coast by trawling, and asked him what he thought about it. He
ventured to say that he thought it was all nonsense, and that Mr. Mil-

ner Gibson had better refuse the commission. He did so, but the mem-
ber beat him in the House of Commons, and he sent for him (Mr. Huxley)

next day and told him he must serve on the commission. He served

on it for two years^ during which time a larger body of evidence came
before him than had come under the eyes of most people. The com-

plaints then made of trawlers were precisely those they had just heard;,

that the damage done by line fishermen was destroying a great source of

the supply ofmen to the navy ; that it was destroying the breeding of fish

in the North Sea, more especially cod, whiting, and haddock ; and, not

only so, but it was rapidly destroying that upon which the trawlers
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themselves subsisted. It came out in evidence, first and foremost, that

the fisbing" popuhition supplied no appreciable contingent to Her Maj-

esty's navy. It came out, in the second place, that the charge made
against trawlers, that they would destroy the spawn of the fish ordi-

narily caught bythe long lines, had no foundation ; for, although it might

appear strange for him to say so, yet he believed there was no body of

men more absolutely ignorant of everything relating to fish, except the

catching of them, than fishermen. The first complaint which came be-

fore them was that trawlers were bringing up an enormous quantity of

spawn every day in their trawls ; but, upon inquiry it turned out that

what was supposed to be spawn was nothing but gelatinous inhabi-

tants of the sea, which had just about as much to do with fish as

cocks and hens to do with Jumbo. With regard to the charge made
against trawlers of destroying spawn, he might mention that such fish

as haddock and cod did not lay eggs at the bottom of the sea ; their

^eggs floated at the top, so that it was impossible for the trawlers to de-

stroy the spawn. Since that time there was abundant evidence to prove

that, while trawlers had gone on steadily increasing, there had been no

diminution in the number of cod, haddock, and whiting caught, Lastly,

as to the supposed injury that the trawlers were doing themselves, there

was no question that up to the present moment the amount of capital

invested in trawling vessels had steadily increased, and he could not

understand shrewd and clear-headed people like the last speaker put-

ting their money into a business if it did not pay expenses. He could

not describe the audacity of the statements made at that time with re-

spect to trawl fishing. Witnesses came before the commission and stated

that trawled fish were unfit for human food ; that they were poisonous
j

and one man summed up all the demerits and atrocities of trawl fish by
saying that they were " mashiated," though what he meant by the re-

mark it is impossible to say. Beyond all doubt, if anything were done

to stop trawl fishing on the enormous scale on which it was now carried

out in this country ; it would no longer be a case of complaining of the

jirice of fish, but ninety-one out of one hundred would not be able to

buy any fish except herrings and the like, which were caught in the

open sea by nets. He could not give the figures now, but he recollected

it being stated some time ago that 800 trawlers hailed from the port of

London, and therefore it was preposterous to talk of interfering with their

fishery. No answers had been put forward to the arguments adduced in

the report to which he had referred, namely, the constant increase of

capital put into the trawling business and the constant increase in the

tonnage of the vessels employed ; and to such patent facts as these,

that a town like Brixham was absolutely built out of trawled fish, and

the trawlers who caught the fish had trawled over a comparatively

small area close to Brixham for the last 70 or 80 years, but the fishing

was going on now as well as ever."

In these words Professor Huxley was but echoing the opinions of his
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former colleague, Mr. Spencer Walpole, whose views we shall presently

have occasion to quote. Before doing so, however, we invite our read-

ers to observe that the recommendations of the corporation's committee

require Billingsgate, as the sole fish market of the metropohs, to pos-

sess properties which are absolutely impossible and unattainable under

the circumstances. In the first i)lace, its land approaches could never

be made sufficient without spending a sum of money which would

stagger even the city fathers, and throw their yearly budget into inex-

tricable" confusion. Secondly, the approach by river through the Upper
Pool will always present insurmountable difficulties. Thirdly, the

area of the market is far too small, and cannot be increased uidess the

custom-house be given up to the city, which the Government has no
thought of doing. So hopeless, indeed, did the retention of Billings-

gate as the sole metropolitan fish market appear to be in the eyes of the

civic committee that they were induced to turn their attention to other

river-side sites, and speciallj' to one near Blackfriars Bridge, the esti-

mated outlay upon which would have entailed an expenditure of from

£900,000 to £1,200,000, not to mention that the conservators of the river

would be certain to forbid its selection, on the ground of the encroach-

ment it would make on the water-way. Lastly, the committee avow
their opinion that neither the enlargement of the area of Billingsgate

nor the establishment of additional markets atFarringdon road or else-

where "would supersede the necessity for providing better approaches

for facilitating the traffic in that locality." A more damaging denuncia-

tion of Billingsgate than is sui)plied by the report of the corporation's

own committee it would indeed be utterly impossible to conceive.

Mr. Walpole is equally explicit to the same effect, llis report says :

"Fishing in the North Sea, the great source of the London fish sup-

ply, is carried on in two ways : (1.) By boats working in fleets on the

Dogger Bank, on the Silver Pits, on the German coast, and on other

favorable fishing grounds ; and (2), by boats working grounds usually

nearer home, either singly or with only one or two companions. When
the boats work singly and near home they are rarely away for more than

twenty-four or forty-eight hours; when they work in fleets they are away
for weeks and even months at a time. In the former case the boats re-

turning to port to unload the fish sell them on the fish quay; the fish are

then packed by the buyers and sent to London by train. They are more

or less exposed to the sun on the boat, and they are exposed on the fish

quay ; they are then i^acked, in ice it is true, in a truck which has per-

haps been standing in the sun for some hours ; they are brought up in

a railway van to town and then carried in a van through the streets of

London. But when the fish are caught by boats working in fleets fast

steamers attend the fleet to carry the fish back to London. They are

removed almost as soon as they are caught to the hold of the steamer,

covered with ice, and never unpacked till the steamer reaches Billings-

gate.
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" It does not require much reflection to codelude that fish dealt with

in this way are more likely to reach London in good order than those

which are removed from the boat to the quay, from the quay to the rail-

way van, from the railway van to the street, and from the street to the

market. In fact I believe I am right in saying that no fish coming by

water would be condemned if it were not for two reasons : (1.) It occa-

sionally hapi^ens that the fleet has moved its position before the steam-

ers arrive, and the steamers in consequence fail to find it. (2.) It also

occasionally happens that the catch is so large that the steamers are

unable to store the whole of it in their holds, and are forced to carry

some portion of it on deck.

" It is obvious then that, except from accidental circumstances, there

is and there need bo no loss among the fish which reach London by

water. Water-carriage is cheaper than land-carriage. A box of fish

carried direct by water to Billingsgate costs 2s. Id. for carriage. The
same box carried by land costs 3s. 9^d., viz. Is. Id., its carriage to

Grimsby, and 2s. 2^d., its carriage to London. It is not surprising,

therefore, that as the cost by water is less and as the fish arrive in

better condition, the London salesmen should prefer water-borne fish,

and should look for the solution of every difficulty by a further develop-

ment of the water traffic/'

Mr. Walpole proceeds to give his reasons for thinking that, despite

its superior cheapness, water-carriage will never entirely supersede the

land-carriage of fish. He states that with a view to discouraging the

land-carriage of fish some of the merchants who came before him as

witnesses went so far as to propose that single-boat fishing should be

prohibited by Government, and the men forced to fish in fleets. This

suggestion seemed, in Mr. Walpole's eyes, to be impracticable. Fisher-

men are influenced by the same motives as other men. They naturally

object to a system of fishing which keeps them away from their families

for weeks at a time, and prefer to it a system which enables them to re-

turn home once in every twenty-four hours, even though the result may
be that their fish cost a little more for carriage to London and arrive

there in rather worse order. Is it possible, asks Mr. Walpole, to pro-

vide that railway-borne fish shall reach London so that a very smaU
proportion shall be in a condition to necessitate condemnation *? The
witnesses who appeared before him at Billingsgate were of opinion that

if inspectors were appointed at the various ports to prevent the sending

forward of fish which were already bad this highly desirable consumma-
tion might be attained. But where are these inspectors to reside? If

at the principal ports the fishermen would certainly resort to other ports

where there are no inspectors. If, however, inspectors were established

at every port and village where boats can land the expense would be

out of all proportion to the end aimed at. Nor could it be expected that

the Government would consent to bear the charge of a duty which

would primarily be of advantage to the metropolis alone. It would be
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still more hopeless to ask local authorities to incur expense for a pur-

pose diametrically opposed to the trade of their neighborhood. The only-

possible course seems to be to condemn in London the fish which are

bad when they reach Billingsgate, and to trust to the effects of this con-

demnation to prevent salesmen from wasting money by sending other

bad fish to London.
" If this conclusion be correct," adds Mr. Walpole, " then the state,

not of Billingsgate, but of the approaches to Billingsgate, must, in my
judgment, be held responsible for some portion of the loss which arises

from the necessary destruction of condensed fish. I have already en-

deavored to describe what those approaches are. The vans arriving

from the railway station, the carts of the retail dealers arriving to buy,

make them almost impassable, and the system on which the traffic is,

perhaps unavoidably, conducted, makes confusion almost hopeless. On
general grounds it would apparently be desirable that the vans which

reach the market first should be unpacked first, and sho uld then pro-

ceed as empties to their destination. But in practice this is never.uni-

fbrmly done. The vans which arrive first may contain fish for which

there is no particular demand, while the vans which are perhaps in the

rear of the line may contain other fish for which there is a great de-

mand. The vans, therefore, instead of being unpacked, are forced to

move on, and thread their way through the crowded thoroughfares of

London till they are able to obtain a fresh place in the line. One van,

whose case was exceptionally unfortunate, returned in this way, not

merely time after time, but day after day, and for eleven days. The
fish which it contained were of course ultimately condemned.

" How, then, is the difficulty to be obviated which at present exists?

I believe it to be impossible to obviate it till the apx)roaches to Billings-

gate are reconstructed, or the market is itself removed. A market

does not deserve the name which does not afford (1) accommodation for

buyers and sellers
; (2) standing room, and, where perishable articles

are concerned, standing room under covered ways, for the vans which

are being unpacked ; and (3) easy access. Billingsgate fulfills the first

of these conditions. It wholly fails to fulfill the second and third of

them. A market without ajjproaches is, in fact, as inconvenient as a

house of many stories without a staircase. It is said that the amateur
architect is apt to forget the staircase when he builds the house. I

should very much regret to call the corporation of London an amateur

architect, but it has undoubtedly committed the mistake of reconstruct,

ing the market and of forgetting the approaches."

We have said enough to show that Billingsgate is past ijraying forj

nor can much sympathy be expected from the public with the efforts

made last session by a portion of the common council to save its life by
defeating the London riverside fishmarket bill before the special

committee of the House of Lords. Thanks to the refusal of Lord Sal-

isbury and of the Duke of Richmond to sustain the two mischievous
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clauses imported iuto the bill by the Lords' comiuittee, and thanks also

to the energetic speech of Lord Shaftesbury, these clauses were with-

drawn, and there is at length a fair chance that London will shortly

have a riverside fish market worthy of the largest and hungriest city

in the world."

It remains for us to inquire what are the attributes and properties

that a metropolitan fish emporium should possess, and to see how far they

are supplied by the site at Shadwell, where it is understood that the

new market authorized by the two Houses of Parliament is about to

be established. What these essentials are was clearly laid down by the

fish committee of the common council when they arrived at the follow-

ing conclusions

:

1. That one wholesale market is calculated to meet the requirements

of the trade and the interests of the public.

2. That sucb a market should be at the water-side.

3. That there should be ample and sufQcient approaches from all parts

of the metropolis to the site of any wholesale fish market
To these three very obvious conclusions a fourth might have been

added to the effect that the market should be established at a point where

the river is sufQciently wide for the sailing vessels and steamers moored

at the market quay to be out of the way of the stream of floating traffic

which passes ceaselessly to and fro along that crowded highway of na-

tions.

That the site at Shadwell conforms to these conditions is evident from

the following arguments which were deemed irrefutable by the special

committees* of the Lords and Commons when brought before them last

session.

1. The London riverside fish-market bill authorizes its promoters to

take about eight acres of land in the parish of St. Paul, Shadwell, four

acres of which they bind themselves to appropriate for the new fish

market and its a^iproaches.

2. The site, like that of Billingsgate, is on the north side of the river,

to which it has a frontage of 600 as against that possessed by the Bil-

lingsgate of 200 feet. It lies nearly two miles below London Bridge, at

a point where the Thames is 1,100 feet wide, and being situated on the

edge of a bay, out of the influence of the tide, and 500 feet clear of the

ordinary trafiic of the stream, it enables vessels approaching it to avoid

the difficult and dangerous navigation of the Upper Pool, which is no

ordinary advantage when we remember that the fish craft for the most

part arrive in the dark.

3. The shore can be leveled so as to admit vessels of thirteen feet

draught alongside the wharf at half tide. Vessels will lie next the whaif,^

and unload direct iuto the market, thus avoiding the expense, delay,

and danger of the present system of discharging. There is a boat fen y
at either end of the site, and a steam ferry is about to be reopened at a

short distance to the west. This steam ferrv can make from seven to-
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ten trips in an hour, and can take from seventy to ninety costermongers

barrows at a time.

4. As regards the access to the market by laud the streets and roads

leading to the selected site at Shadwell are wide, unencumbered by or-

dinary traffic, and of easy gradients. Out of the eight acres acquired

the market proper will occupy 75,000 square feet, or one acre and three-

quarters, and the rest of the property will be laid out in ample ap-

proaches and in "lay byes " for carts and barrows, and also in the erec-

tion of the necessary shops, warehouses, and buildings connected with

the market.

5. On the three land sides of the market there will be a broad street,

so that four-and-twenty vans can lie side by side and unload simulta-

neously. Not a single fishmonger's cart or costermonger's barrow will

be more than 150 yards away from the center of the market, so that the

porterage will be reduced to a minimum and no time will be wasted.

The market will be open all day, and accessible from a very early hour

in the morning until late at night to ships approaching it by water and

to costermongers api^roaching it by land. The maximum tolls fixed by

the bill are very much lower than those charged at Billingsgate.

It will thus be seen that the Shadwell site fulfills all the conditions

required by the reports of the corporation committee and of Mr. Wal-
pole, who, having examined the spot, gave evidence in its favor before

the House of Commons' committee. It should also be mentioned that

no steps were taken by the promoters of this bill to get permission from

i:)arliament to make a new fish market at Shadwell until the corporation

of London and the metropolitan board of works had been repeatedly

urged, but in vain, to take the matter up. The want of additional mar-

ket accomodations being admitted on all hands, what, it may be asked,

is the corporation of London doing to supply it ? With the exception

of attempting to convert the fruit market at Farringdon into a fish

market nothing has been or will be done ; and it is admitted ou all

hands that an inland market of this kind will do little towards cheap-

ening and making more abundant the coarser kinds of fish, which do

not come to London by costly railway carriage but can only be brought

by river.

These details can hardly be deemed uninteresting when we remem-
ber the stake at issue and the degree to which they afi'ect it. There is

and has long been a popular impression that many of our sea-fisheries

are less fecund than of yore, and that the ocean is growing more and

more to deserve the epithet of "barren." which Homer was so fond of

applying to it. How far this is from being the case let the following

passage from Mr. Walpole's speech, delivered before the Society of Arts

upon the 10th of last IVIay, suffice to attest

:

"You are all acquainted," he said, "with the North Sea. You know
that it is a comparatively small sea. It is fished by English, Scotch,

Norwegian, Swedish, Danish, German, Dutch, Belgian, and French fish-

S. Mis. 110 42
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errnen, and I tliiuk I could prove to you (only it is unnecessary to go
into statistics) that the fish which these fishermen are drawing from the

North Sea is worth at least £25,000,000 every year. That sum, if I

may translate the figures again into an intelligible language, is more

than equal to the whole interest of the national debt of this country.

This evening I am not concerned with the fisheries of Europe, but with

the fish supply of London ; and what I wish to point out to you, and

what is very imperfectly understood, is the proportion of fish consumed

in London which is drawn from the North Sea. 1 have tried to analyze

the return as far as I am able to do so, and I find that, out of the 130,000

tons of fish which were received in London in 1880, in round numbers

100,000 tons came from the North Sea ; that is to say that, out of every

four fish which we eat in London, three came from the North Sea. Now,
if this is the case, it is really essential to the subject for us to consider,

however shortly, what is happening in the North Sea, because I know
there is a prevalent impression that the North Sea itself and the seas

of this kingdom generally are being overfished, and that they are in

consequence in danger of approaching exhaustion. I am bound to say

that you will hear this allegation supported on good authority in Bil-

lingsgate, and that you may also hear it in many fishing villages on the

coasts of England. Now I will give you my reasons for thinking that

the North Sea and the seas of this country generally are not in danger

of exhaustion. In the first place the prophecy of approaching exhaus-

tion is not a new one. It has influenced the legislature for centuries,

and it may be found in our literature since the days of the Tudors. I,

for one, think that when you find a series of predictions which have

uniformly proved false you may pretty well afford to disregard the same

predictions when they are made in our own time. You can hardly enter

into a drawing-room—you certainly cannot go into any company inter-

ested in fisheries—without hearing complaints of the scarcity of soles

;

and I do not deny that soles were exceptionally scarce last year. But
I recollect that I was told myself at Scarborough forty-five years ago,

in the year in which the Queen came to the throne, that a fisherman

landed at Scarborough with a pair of soles, which he placed on the pier

and said: 'There are the two last soles in the North Sea.' I do not

deny that scarcity may occur again, as it undoubtedly occurred last

year. But I regard such scarcities as temporarj^ accidents and not as

any permanent failure of the great source of fish supply."

Mr. Walpolethen reminded his hearers that, likeall other animals, man
included, fish have a tendency to produce their numbers in greater ra-

tio than their food is generated, and consequently the natural waste

which is always going on in the sea is far more exhausting than any effect

that multitudes of fishermen produce upon the fish. In the same way
a warm or a cold summer has an enormous influence upon the abundance

or upon the scarcity of animal and vegetable life. Some years, for in-

instance, we talk of a plague of flies, of caterpillars, or of gnats. The
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same thing- goes on in the sea, and the minute forms of life upon which
the fish feed are afl'ected by the warmth or cold of particular years.

When there is a defective production of these forms of alimentary life

the fish are obliged to scatter in search of food, and are not collected to-

gether so as to be easily caught by the net or trawl. In conclusion,

Mr. Walpole pointed out that, although man is singularly deficient in

statistics bearing upon fish, it is possible to reason in some measure
from the particular to the universal by examining the details of the her-

ring fishing, with which we are more or less acquainted.
" We know," he continued, " that the Scotch fishermen on an aver-

age take one thousand million herrings a year. We know also that the

iSTorwegian fishermen take from the ISTorth Sea another one thousand
million herrings per annum, while I am sure that other fishermen who
work the North Sea take at least another one thousand million. There-

fore we may assume that the fishermen of Europe draw three thousand
millions of herrings annually from the North Sea. I think it beyond
doubt that the predacious fish and birds kill as many herrings annually
as fishermen do, and therefore man and other enemies draw six thou-

sand millions of herrings a year from the North Sea. Now I do not sup-

pose that any one with the least acquaintance with the subject would
say that all these enemies of the herring catch one in every hundred

;

but, to i3ut myself beyond all possibility of error, I will assume they
catch one in every two. Then at the end of the year the account must
be, six thousand millions of herrings taken and six thousand millions

left. Assuming that of those left half are females it is obvious that to

maintain the stock these females must produce two herrings apiece to

make twelve thousand millions next year. But a female herring does
not lay two eggs

;
she lays from 20,000 to 30,000. Assuming that she

lays 10,000 eggs, it is obvious that nature intends out of every 5,000 she
lays that 4,909 should die. If it were not so the whole sea would be
full of herrings."

The conclusion at which Mr. Walpole arrived is that " the North Sea
is practically inexhaustible." These are encouraging words, and they
are borne out by the evidence of Mr. Robert Hewett, who is the man-
aging director of Hewett & Co., a limited company which owns eight
steamers and sixty fishing smacks of its own, and has in addition nearly
one hundred other fishing smacks under mortgage, and about thirty
more associated with it. Mr. Hewett deposed that since 1864 the com-
pany which he manages

—

" Have brought much more wet trawl fish to Billingsgate than any
other firm or company ; that the fleet under his control consists of 183
smacks ; that the fleet fish during the night and in the morning put
their catch, which is packed in boxes containing about ninety pounds of
fish each, on board the steamers which wait upon them ; that the boxes
when taken on board the steamers are immediately put into the hold
and buried in ice, and are thus brought direct to Billingsgate; that on
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arriving at Billingsgate the fish, on tbe opening of the market at 5 a.

m., is taken out of the hold, carried ashore, and sold box by box ; that

the amount realized by Hewett & Co. for wet trawl fish sold at Billings

gate during the last seven years amounts collectively to £1,210,400

;

that in the trade wet trawl lish are divided into two classes, piime and

offal; that the prime consists of turbots, brill, soles, John Dorey, and

red mullet ; and offal of plaice, haddock, cod, skate, roker, whiting,

sturgeon, hake, dabs, thornback, and gurnard; that a very large pro-

portion of the offal brought to market hj Hewett & Co. could not have

been sent by rail, as it would not have fetched the rate charged for car-

riage; that if there was no water-carriage for fish to market nothing

but the prime and the best of the offal would be sent to London at all."

The evidence of Mr. Hewett is deserving of special attention, because

it is to him and to his father that Billingsgate is indebted for many
valuable suggestions and improvements of the conduct of its trade.

His father was the first to bring fish by water from the fleet in the Xorth

Sea direct to Billingsgate, and for this purpose he caused a line of fast-

sailing carrier cutters to be built in 1843. Up to that time, and for

many years previously, it was the custom to laud considerable quanti-

ties of fish at Yarmouth, which were sent up to London by rail, whde
other lots were brought by river to Gravesend and despatched thence

to Billingsgate by hatch-boat. From 1843 to 1864 the swift-sailing cut-

ters worked with great success, but in the latter year they were " run

off the road," not by the railways but by steam carriers which were then

started. The first ten sailing carriers were built and put on by the

elder Hewett in 1843 and 1844 ; the first six steamers by the younger

Hewett in 1864 and 1865. There are now not less than twenty -one

steam carriers running to London. They belong to several companies,

each of them distinct from the others, and thej' work in connection

with five large fleets in the Iforth Sea. Xor ought we to omit mention-

ing that the bulk of the fish came to Billingsgate packed in baskets

until 1856, w^hen boxes were for the first time tried by Hewett & Co.

Four years later baskets had entirely died out, and in 1860 all trawl

fish came to market, as they do now, in boxes containing from ninety

to a hundred pounds apiece.

Enough has been said to show what weight atiaches to Mr. Robert

Hewett's testimony, when he affirms, "^ as the result of many years expe-

rience," that double the quantity of fish now sold in London could read-

ily be disposed of if there were but proper accommodations at the river-

side to receive it. It is well known, he adds, by all who deal exten-

sively in the coarser kinds of fish, that however large the supply the

demand more than keeps pace with it, and that the price is never low-

ered. There can, in fact, be no doubt that if, as ho anticipates, Mr.

Hewett and his company can pour three or four hundred tons of roker

every day into the metropolis through Shadwell market they will be

conferring a benefit upon the poor of which it would be imjjossible to

overstate the magnitude. Roker—by which all fish of the ray fam-
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ily, excepting skate, are meant—is a favorite food of the working

classes, to whom it could be supplied retail at three pence or less per

pound. There are medical men, among whom Sir Henry Thompson and
Dr. Priestley are, we believe, included, who hold that for delicate di-

gestions nothing is so healthy and invigorating as a diet consisting

almost exclusively of fish. But it is not in the interests of the rich

that the enterprise was conceived which is about to give us a fish mar-

ket with all the merits and noiie of the defects for which Billingsgate

has long been noted. How can the value of a constant supi^ly of fresh

fish, obtainable at about one-fourth or one-fifth of the price exacted

from him for fresh meat, be estimated and appraised by the working-

man ? The question is more than ever significant when it is borne in

mind that there are many si»gns presaging a considerable rise in the

price of beef, aud still more of mutton, before the end of next year.

According to the ^' Balance Sheet of the World," compiled by Mr. Mich-

ael G. Mulhall, F. S. S., Europe consumes annually 853,000 tons of meat

beyond what she produces. From whence is England to derive her

supjdies of this precious commodity, which she produces at the rate of

1,205,000 tons and consumes at the rate of 1,800,000 tons per annum?
To make up our yearly deficit, amounting to about 000,000 tons, the

United States have, until lately, been the most liberal of our many con-

tributors. But beef is at this moment as dear in New York as in Lou-

don, and the power of the United States to supply England with meat

is obviously declining. The rapid growth of the American population

is enough to explain that, in a country already numbering about

55,000,000 inhabitants, 32,000,000 sheep and 13,000,000 bullocks are not

much iu excess of that country's own wants.

Doubtless we shall receive large consignments of frozen mutton from

the Australian colonies ', but years upon years will have to expire be-

fore the contributions from that source, added to others from Brazils,

the xVrgentine Confederation, the Kiver Plate, and possibly from Rus-

sia, will begin to make themselves sensibly felt iu this country. The
greatest perplexity, in short, with which statesmen can be threatened

—

a deficiency in one of the uiost essential staples of the nation's food

—

seems to be impending over Great Britain and Ireland. How is it to

be met ?

Lucan tells us in one of the finest passages of his Pharsaliii, that

Cfesar, upon returning to liome, dismissed all thouglits of war from his

breast, and addressed himself to the task of providing ample supplies

of food for the fickle ])opulace, conscious that it is famine alone which

lashes cities into revolt, and that a " starving people knows no fear."

Far be it from us to suggest that England is threatened, ever so re-

motely, with famine. But that beef aud mutton are likely to rise in

price is the undoubted opinion of our most competent authorities, and

in the face of a serious deficiency in meat we can conceive nothing

more useful or more welcome than a large and sustained addition to

the fish supply of London.





IX.-THE EXTENT OF THE USE OF FISH GUANO AS A FERTILIZER.

By Chas. W. Smiley.

In the fall of 1879 the inquiry, "Is fish guano in any of its forms

used by your farmers?" was addressed to every postmaster in the

United States. From 30,022 returns, the following facts have been

ascertained

:

I. Fish guano is not used in any of the following twenty-one States

and Territories : Alaska, 1; Arizona, 34; Arkansas, 435 ; Colorado, 161
;

Dakota, 184; Idaho, 45; Illinois, 1,154; Indiana, 792; Indian Terri-

tory, 46; Iowa, 836; Kansas, 749; Minnesota, 515; Missouri, 835;

Montana, 64; Nebraska, 373; Nevada, 62; New Mexico, 54; Oregon,

211; Texas, 752; Utah, 113; and Wyoming, 46. The numbers given

with each political division denote the number of negative replies re-

ceived to the question, the total being 7,462, and covering every county

in the divisions named.

II. In the following ten States and Territories there are indications of

a very slight use of fish guano. In some cases the reporters may not

have carefully distinguished between fish guano and other kinds, while

others have e\idently spoken of unmanufactured refuse of the fish-

eries. All reports that are believed to point to the use of fish in any
form as a fertilizer are here quoted

:

1. California.—"Shrimp shucks from San Francisco are used by

Chinese gardeners to a considerable extent:" Grass Valley, Nevada
County. " To some extent in vegetable and strawberry culture : " Santa

Clara, Santa Clara County.

The following statement by A. W. Saxe, M. D,, of Santa Clara, is

of interest: "I know of no one in this vicinity using fish as a fertilizer,

except Judge D. C. Thonias, who was induced to try it bj Mr. A. Bar-

stow, of Sai Fraucisco. The material is mostly dried Bhrimps and

waste of codfish and salmon. On strawberry land he uses from 300 to

400 pounds per acre. It pays well in the increased yield and finer

quality of fruit. In 1879 he used ten tons on his extensive strawberry

plantation, and would have used more if he could have gotten it. He
sows it broadcast on the land after the first plowing and cultivates it into

the soil. It stimulates vegetation wonderfully. It is gathered by the

C/hinese fishermen at or near Point Arena, in Mendocino County, put

uj) in bales after being sun-dried and shipped to China, probably to be
• LiJ 663
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used as a fertilizer but possibly as food, as there is notbiug of orjrauic

nature the Cbiuamau will not eat. These bales weigh from 300 to 400

pounds each. The farmers in the viciuity of Point Arena have used it

to some extent on wheat lands, and report it as increasing the crop from

30 to 50 per cent. At one time they used all they could get at the

original price demanded by the Chinese; but the latter soon raised the

price from 88 to $12 i:>er ton, and it has not since beeu in as general

use there as formerly."

"Nearly all farmers in the valley use it, obtaining it from Sacramento

and San Francisco": Etna Mills, Siskiyou County. The foregoing con-

stitute the affirmative reports. There are 480 negative rei)orts on file

from this State.

2. Kentucky.—"A very little used, which is obtained at our county

seat, being brought from New York, Cincinnati, and Louisville": Wade's

Mill, Clark County. "A little for experiment": Frankfort, Franklin

County. "Very little is used, being obtained from Baltimore, Md., and

Savannah, Ga.": Pulaski, Somerset County. There are 594 negative

reports from this State.

3. Louisiana.— "Three hundred tons, obtained from Charleston,

S. C, were used in 1880, principally by the Ames plantation": Gretna,

Jeflerson County. There are 205 negative reports from Louisiana.

4. Michigan.—"What we use we manufacture ourselves, but are

ignorant of the true way of doing it": Skanee, Baraga County. "A
small amount, obtained at Grand Eapids and Jackson, is used, and by

15 or 20 men": Morgan, Bay County. "Fishermen use fish guano on

their gardens somewhat; none bought or sold here": Mackinaw City,

Cheboygan County. "Winegar, Miller & Co. use it on tlieir farm at

Martin's Island, Delta County": Escanaba, Delta County. " Only when
fish are found dead on the lake shore, as is sometimes the case": Bear

Lake, Manistee County. "What little is used here is bought by our

farmers at Grand liapids, 16 miles distant": South Blendon, Ottawa
County. The number of negative reports from this State is 819.

5. Mississippi.—"The fish is used as a fertibzer": Bay Saint Louis,

Hancock County. " Salt water sardines are used for guano and are

A^ery i)lentiful" : Scrantou, Jackson County. There are 332 negative

reports from this State.

G. Ohio.—"Not in any quantity; $150 per year is about the limit":

Powhatan Point, Belmont County. "They use fish for iertibzer on

the lake shore": Dover, Cuyahoga County. "Ofl'al from fish house and

worthless fish are used on the fields": Vermillion, Erie County. " Fer-

tilizers are used quite extensively, fish guano forming a part": Barlow,

Washington County. "Yes": Toledo, Lucas County. The number of

negative answers from Ohio is 1,228.

7. Tennessee.—"It is": Asbury, Knox County. " Y'es, it is being

used of late by quite a number of farmers. I suppose that at least 500

farmers, averaging to use 800 ])0unds each, and living in this vicinity,
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employed it in tbe year 1880": Cash Point, Lincoln County. "In ex-

ceptional cases ; it has not been introduced extensively": Muddy Creek,

Loudon County. "It is; farmers buy it at Knoxville," Unitia, Loudon
County. "Yes; four farmers used 80 tons in 1880; they bought it at

Ivnoxville": Wave Hill, Union County. "Yes; about twenty-live men
used 500 pounds in 1880; it was obtained at Richmond, Va.": Fain's,

Washington County. There are 589 negative reports from Tennessee.

8. WashinGtTON.—"It is by those living near the sound "
: Kamilche,

IVIason County. " Carcasses of dogfish and the refuse of herring fish-

eries are used by gardeners on Fillalgo Island " : Artondale, Pierce

County. "Yes; a little": Sumner, Pierce County. "In some eases":

Lowell, Snohomish County. "In some cases; as a rule, our farmera

have not utilized fish guano": Olympia, Thurston County. "In limited

quantities; from Cypress Island fisheries": Anacortes, Whatcom
County. " There has been little fish scrap used by a few with good

results": Fidalgo, Whatcom County. "It is": Semiahmoo, Whatcom
County. There have 121 negative reports been received from Wash-
ington.

9. West Virginia.—"A little from Delaware" : Cajwn Bridge, Hamp-
shire County. "About two tons were used in 1880, being obtained from

Winchester, Va.": Dillon's Eun, Hampshire County. "About one-

fourth of all guano used here is fish guano; nearly all farmers use some
kind of guano; it is obtained from Winchester, Va.": Hanging Eock,

Hampshire County. At IMutton Eun and other places in Hampshire
County there is also evidence of the use of fish guano. "Fish guano is

but little used here, though I have seen it occasionally in the market:"

Kendalia, Kanawha County. "In 1880 six farmers used about five

sacks each of fish guano obtained in Baltimore": Eacoon, Preston

County. There are also affirmative answers from Crump's Bottom,

Summers County, and from Kanawha Station, Wood County. There

are 381 negative reports from all parts of the State.

10. Wisconsin,—"There has been considerable fish guano used in

this county; it is a valuable fertilizer in Bailey's Harbor, Gibraltar,

Jacksonport, and Sturgeon Bay; they have used the culled fish with

great success for several years past, but in 1880 the fishermen found

market for most all kinds of fish : " Ellison Bay, Door County. " Yes :

"

Naugart, Marathon County. "The offal of the fisheries is utilized to

some extent by the farmers near by" : Menekaunee, Marinette County.

Seven hundred and forty-two negative reports are on file from this

State.

III. In seventeen States a somewhat extensive use of fish guano is

reported. Assuming that the percentage of Territory corresponds with

the percentage of affirmative and of negative replies to the question,,

the use of fish guano would extend over

—

1. 18 per cent, of the territory of Pennsylvania.
'

2. 24 per cent, of the territory of New York.
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3. 30 per ceut. of the territory of ISTew Hampshire.

4. 32 per cent, of the territory of North Carolina.

5. 33 per cent, of the territory of Vermont.

6. 36 per cent, of the territory of Alabama.
7. 45 per cent, of the territory of Virginia.

8. 40 per cent, of the territory of Maine.

9. 46 per cent, of the territory of Georgia.

10. 48 per cent, of the territory of South Carolina.

11. 50 i^er cent, of the territory of IVIaryland.

12. 51 per cent, of the territory of Florida.

13. 58 per cent, of the territory of New Jersey.

14. 60 per cent, of the territory of Massachusetts.

15. 69 x)er cent, of the territory of Delaware.

16. 79 per cent, of the territory of Connecticut.

17. 86 per cent, of the territory of Ehode Island.

Taking up each of these States by the nine sections into which they

have been divided by the Post- Office Department, and specifying the

number of counties in which this fertilizer is used, the percentage of

territory on which it is reported would be exhibited by the following

tables

:

1.

—

Pennsylvania.

Fish guano is used in 58 of its 67 counties and on 18 per cent, of its

territory

:

NORTHWESTERX, WESTERN, AND SOUTHWESTERN COUNTIES.

Per cent

In 4 of the 5 northwestern counties 13

In the 8 western counties 9

In the 6 southwestern counties 8

10

NORTHERN, CENTRAL, AND SOUTHERN COUNTIES.

Per cent

In 5 of the 7 northern counties 11

In 12 of the 16 central counties 12

In 5 of the six southern counties 22

15

NORTHEASTERN, EASTERN, AND SOUTHEASTERN COUNTIES.

Per cent

In the 3 northeastern counties 8

In 7 of the 8 eastern counties 16

In the 8 soatheastem counties 40

21
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2.

—

New Yokk.

Fish guano is used in all the counties of the State except Lewis and
Warren, and on 24 per cent, of its territory:

WESTERN AND SOUTHWESTERN COUNTIES.'
Per cent.

In 10 western connties 25

In 5 southwestern counties 13

19

NORTHERN, CENTRAL, AND SOUTHERN COUNTIES.
Per cent.

In 3 of the 4 northern counties 15

In 9 central connties 17

In 4 southern counties 13

15
NORTHEASTERN, EASTERN, AND SOUTHEASTERN COUNTIES.

Per cent.

In 4 of the 5 northeastern counties 09

In 8 eastern counties 23

In 15 southeastern counties 40

24

3.

—

New Hampshire.

Fish guano is used in all the counties of this State, and on 30 per

cent, of its territory

:

SOUTHWESTERN COUNTIES.

-

Per cent.

In 2 southwestern counties 30

NORTHERN, CENTRAL, AND SOUTHERN COUNTIES.
Per cent.

In 1 northern county 30

In 3 central counties 31

In 2 southern counties 28

29
SOUTHEASTERN COUNTIES.^

Per cent.

In 2 southeastern counties 35

4.

—

North Carolina.

Fish guano is used in 75 of the 94 counties of this State, and on 32

per cent, of its territory

:

NORTHWESTERN, WESTERN, AND SOUTHWESTERN COUNTIES.
Per cent.

In 3 of the 6 northwestern counties 10

In 8 of the 12 western counties 19

In 9 of the 16 southwestern counties 18

15

1 There are no northwestern counties.

2 There are no northwestern nor western counties.

3 There are no northeastern nor eastern counties.
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XOKTIIERX, CEXTKAL, AND SOCTIIEliX COUNTIES.
Per cent.

In the 12 nortliern couuties 33

In 13 of the 14 central conuticH 38

In the 7 southern counties 41

NORTHEASTERN, EASTERN, AND SOITHEASTERN COUNTIES.

Per cent.

In 11 of the 12 northeastern counties 60

In 10 of the 12 eastern counties 45

In 2 of the 3 southeastern counties 21

42

5._VERM0iST.

Fish guano is used in all the counties of this State, and on .33 per

cent, of its territory:

NORTHWESTERN, AVESTERN, AND SOUTHWESTERN COUNTIES.

Per cent.

In 2 of (he 3 northwestern counties 17

In 2 western counties 14

In 1 southwestern county 28

li>

NORTHERN AND CENTRAL COUNTIES.^
, Per cent.

In 2 northern counties 40

In 1 central county 33

3G
NORTHEASTERN, EASTERN, AND SOUTHEASTERN COUNTIES.

I'er cent.

In 2 northeastern counties 38

In 2 eastern counties 43

In 1 southeastern county Co

45

C—ALABAMA.

Fish guano is used in o5 of tlie (»(} counties of this State, and on 36

per cent, of its territory:

NORTHWESTERN, WESTERN, AND SOUTHWESTERN COUNTIES.

Per cent.

In 4 of the 9 northwestern counties Ki

In the 5 western counties 2'J

In 5 of the 7 southwestern counties 11

1'.1

NORTHERN, CENTRAL, AND SOUTHERN COUNTIES.

Per cent.

In the 8 northern counties - 47

In 7 of the 9 central counties 38

In 7 of the 8 southern counties 27

37

'> There are no southern counties.
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NORTHEASTERN, EASTERN, AND SOUTHEASTERN COUNTIES.

Per cent.

In tho 5 northeastern counties 32

In the 7 eastern counties .* 71

In*7 of the 8 southeastern counties 52

51

7.

—

Virginia.

Fish guano is used iu 84 of the 99 counties of this State, and on 45

per cent, of its territory

:

WESTERN AND SOUTHWESTERN COUNTIES.^
Per cent.

In 5 of the 7 western counties 26

In 9 of the 17 southwestern counties 9

17

NORTHERN, CENTRAI,, AND SOUTHERN COUNTIES.
Per cent.

In 14 of the 15 northern counties 42

In 18 of the 20 central counties , 45

In the 13 southern counties 49

45
EASTERN AND SOUTHEASTERN COUNTIES.

^

Per cent.

In 17 of the 19 eastern counties 88

In the 8 southeastern counties 67

77

8.

—

Maine.

Fish guano is used in every county of Maine, and on 46 per cent, of

its territory. In some parts of this State lobster shells are used as a

fertilizer

:

WESTERN AND SOUTHWESTERN COUNTIES.''
Per cent.

In 2 western 26

In 6 southwestern 49

37
CENTRAL AND SOUTHERN COUNTIES.'*

Per cent.

In 2 central counties 25

In 4 .-outhern counties 64

NORTHEASTERN AND EASTEKN."
44

Per cent.

In 1 northeastern county 3

In 1 eastern county 76

s There are no northwestern counties.

^There are no northeastern counties.

'There are no northwestern counties.

*There are no northern counties.

9 There are no southeastern counties.
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9.

—

Georgia.

Fish guano is used in 99 of the 137 counties of Georgia, and on 46

per cent, of its territory

:

NORTHWESTERN, WESTERN, AND SOUTHWESTERN.
Per cent.

In 11 of the 12 northwestern counties 45

In 17 of the 21 western counties 54

In 7 of the 16 southwestern counties 49

49
NORTHERN, CENTRAL, AND SOUTHERN COUNTIES.

Per cent

In 14 of the 19 northern counties 40

In 18 of the 23 central counties 55

In 8 of the 13 southern counties 37

44
NORTHEASTERN, EASTERN, AND SOUTHEASTERN COUNTIES.

Per cent.

In 7 of the 10 northeastern counties 39

In 7 of the 11 eastern counties 43

In 10 of the 12 southeastern counties 45

42
10.

—

South Carolina.

Fish guano is used in all the counties of this State except Chester-

field and Georgetown Counties, and on 48 per cent, of its territory:

NORTHWESTERN AND WESTERN COUNTIES. '«

Per cent.

In 6 northwestern counties 53

In 4 western counties 52

52
NORTHERN, CENTRAL, AND .SOUTHERN COUNTIES.

Per cent.

In 6 northern counties 47

In 5 central counties 43

In 4 southern counties 38

42
NORTHEA.STERN AND EASTERN COUNTIES. '•

Per cent.

In 5 northeastern counties 44

In 3 eastern counties 45

44

11.—Maryland.

Fish guano is used in all the counties of this State except Alleghany

County, and on 50 per cent, of its territory:

NORTHWESTERN COUNTIES. '^

Per cent.

In 4 northwestern counties 29

'0 There are no southwestern counties.

'' There are no southeastern counties.

1^ There are no western nor southwestern counties.
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NORTHERN, CENTRAL, AND SOUTHERN COUNTIES.
Per cent.

In 3 northern counties 43

In 4 central counties 39

In 3 southern counties 71

51
NORTHEASTERN, EASTERN, AND SOUTHEASTERN COUNTIES.

Per cent.

In 2 northeastern counties 52

In 3 eastern counties 52

In 4 southeastern counties 93

65

I'J.

—

Florida.

Fisli guauo is used in all but 11 of the 39 couuties of this State, and

51 per cent, of its territory:

NORTHWESTERN COUNTIES. ''

Per cent.

In 7 of the 10 northwestern counties 40

NORTHERN, CENTRAL, AND SOUTHWESTERN COUNTIES.
Per cent.

In 7 of the 12 northern counties 31

In (i of the 7 central counties 60

In 1 of the 2 southwe.stem counties 27

39
NORTHEASTERN AND EASTERN COUNTIES. '^

Per cent

In 5 northeastern counties 65

In 2 eastern counties '. 76

70

13.

—

New Jersey.

Fish gnano is used in all the counties of this State, and on 58 per

cent, of its territory:

NORTHWESTERN AND SOUTHWESTERN COUNTIES.'"*
Per cent.

In 2 nortliwestern counties 32

In 4 southwestern counties 84

58
NORTHERN, CENTRAL, AND SOUTHERN COUNTIES.

Per cent.

In 3 northern couuties 24

In 6 central counties 74

In 2 southern counties 100

NORTHEASTERN COUNTIES. '»

Per cent.

In 4 northeastern count les 31

13 There are no western nor southwestern counties.
i'* There aro no southeastern counties.

'sThere are no western counties.

16 There are no eastern nor southeastern counties.
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14.—Massachusetts.

Fisli guano is used in all the counties of this State, and on CO per

cent, of its territory:

NORTHWESTERN, WESTERN, AND SOUTHWESTERN COUNTIES.
Per cent.

In 1 northwestern county 73

In 2 western counties '^^

In 1 southwestern county 80

(17

CENTRAL COUNTY, l"

Per cant.

In 1 central county -58

NORTHEASTERN, EASTERN, AND SOUTHEASTERN COUNTIES.

Per cent.

In 1 northeastern county 69

In 3 eastern counties S-''

In 5 southeastern counties 74

66

15.

—

Delaware.

Fish guano is used in all of the counties of Delaware, and on C9 i^er

cent, of its territory

:

NORTHERN, CENTHAL, AND SOUTHERN COUNTIES.'^

Per cent.

In 1 northern county i'>6

In 1 central county 78

In 1 southern countj' 75

69

16.

—

Connecticut.

Fish guano is used in all the counties of Connecticut, and on 79 per

cent, of its territory

:

NORTHWESTERN AND SOUTHWESTERN COUNTIES.''

Per cent.

In 1 northwestern county 5(5

In I southwestern county 60

()l

NORTHERN AND SOUTHERN COUNTIES.™
Per cent.

In 2 northern counties 8d

In 2 southern counties --• 100

94

" There are no northern nor southern counties.

isThere arc no northwestern, western, southwestern, northeastern, eastern, nor

southeastern counties.

19 There are no western counties.

'^"Tiiere are no central counties.
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NOKTH114.STERN AND 80TJTHEAJSTERN COUNTIES. *'

In 1 northeastern county
In 1 southeastern county .

17.—Khode Island.

Fish goano is used in all the counties of Ehode Island, and on 86
per cent, of its territory:

NORTHERN-, CENTRAX, AND SOUTHERN COUNTCES.**
Per cent

In 1 northern county gg
In 1 central county 67
In 1 southern county 92

82
EASTERN AND SOUTHEASTERN COUNTIES.*^

Percent
In 1 eastern county Iqq
In 1 southeastern county 100

100

For the purpose of exhibiting in full the data from which the fore-
going percentages were derived, tables will now be given showing the
exact number of affirmative and of negative answers received irom each
county in the seventeen States under consideration and arranged by
sections

:

1. PEIOISYLVAlSaA.

Il
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1. PBN:KSYLVANIA—Continued.

1
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1. PEimSTLVASTA—Contintied.

§1
o
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2. NEW YOKK—Continued.

1^



[15] USE OF FISH GUANO AS A FERTILIZER.

3. NBW HAMPSmKB—Continued.

677

It
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4. NOETH CAEOLINA-CoDtiiiaed.

Il Oooaties.

EABTBBN COUHTISS (12).

Beaufort.
Carteret

.

Craven .

.

Dare
Greene...
Hyde.
Jones

.

Lenoir
Pamlico •

Tyrrell
Washington

Number of replies.

SOUTHEAfiTEEN COUmiBS I

New Hanover
Onslow
Pender

souTHKBH oouunas (7).

Anson
Bladen
Brnnswlck.
Columbos .

Kichmond .

Robeson . .

.

Union

60UTHWB6IKEN COUNTIES (U).

Cabarrus
Cherokee
Clay
Cleaveland ...

Gaston
Graham
Haywood
Henderson
Jackson
Lincoln
Macon
Mecklenburg .

Polk
Rutherford . .

,

Swain
Transylvania .

WEenEBN commEs (12i.

Alexander
Buncombe

.

Burke
Caldwell..,
Catawba..
Davia
Iredell....
McDowell
Madison ..^

MitcheU..
Rowan
Yanc«y . .

.
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4. NOETH CAROLINA—Contfaraed.

1
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5. VBKMONT—Continued.

o
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6. ALABAMA—Continued.

as
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7. VTRGINIA—Contiiraed.

Cotmtiea

Cektsai. coxmriES—ContinaecL

Chesterfield
Camberland
Fluvanna
Goochland
Greene
Hanover
Henrico
Louisa
Nelson
Orange
Powhatan
Spoltsylvania

KOBTHEBN COUKTIE8 (15).

Alexandria
Clarke
Culpeper .

.

Fairfax
Fauquifflr .

.

Frederick.

.

Loudoun
Madison
Page.
Piince William
Rappahannock.

.

Rookingham
Shenandoah
Stafford
Warren

EA8TEBK COUNTIEB (19).

Accomack
Charles City . -

.

EUzabethCity.

Gloucester
James City
King and Queen .

King George
King William ...

Lancaster
Matthews
Middlesex
New Kent
Northampton
Northnniborland

.

Richmond
Warwick
Westmoreland...
Tork

6CDTHEASTBBK OOUNTIES (8)

Isle of Wi^ht
Naneemond
Norfolk
Prince George
Princf-es Ann
Southampton
Surry
Sussex .•;.'.':•..;.

Number of replies.
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7. VIRGIHnA—Continued.
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8. MAINE—Continaed.

1
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9. GEORGIA—Contlnned.

685

k
II
o
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9. GEOKGIA—Continned.

ji
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9. GEORGIA—Continued.

jl
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10. SOUTH CAEOLTSrA—Continuod.

li
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11. MARYLAND—Continued.

.5 «
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12. FLORIDA—Continued.

1
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13. XETV JERSEY—Continned.

u
2d
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15. DELAWARE.

16. CONNECTICUT.

17. RHODE ISLAND.

1.
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17. RHODE ISLAND—Continued.

I-.
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"The small amouut used bas been obtained from TV. K. Keedles, 42

South Delaware avenue, Philadelphia." William G. Herring, P. M.,

Milford, Kent County.
" Only used here in small quantities and obtained from Philadelphia

mostly." J. A. Lynch, P. M., Eobbins, Sussex County.

"Several thousand tons are used in this region by hundreds of

farmers and truckers who sell vegetables in the city. Nearly all dealers

in fertilizers in Pennsylvania and New Jersey sell it. They buy it from

ourselves and others who prepare it. It is made on the coasts of Long
Island, Conuecticut, and Maine. It is shipped to us in bulk, by ves-

sels, after which we grind and bag it." Walton, Ham & Co., Wilming-

ton, Del.

"About one hundred tons are being used by forty farmers, among
whom are W. Phillips & Bro., Phillips Hill, Del., G. P. Hickman and

J. Single, Frankford, Del. Wilgus, Derickson & Co., Eoxana, Del., and

Gum & Bro., Frankford, Del., are dealers who buy it from a manufac-

tory at Fenwick's Island, near Eoxana, Del." J. T. Long, P. M., Frank-

ford, Del.

" Fish guano is not much used. The farmers buy spoiled salt fish in

Philadelphia, and manufacture it for their own use to some extent."

L. W. Lattomus, Townsend, New Castle County.

"One hundred and fifty tons are used by seventy-five farmers, among
whom are Spencer A, Phillips, Hillsborough, Del., John Wilgus,

Eoxana, Del., and Horace Hickman, Frankford, Del. Holland, Wilgus

& Co., E. Townsend, and John A. Gum are dealers, who buy mostly at

Fenwick's Island, Del." J. E. Lynch, Eoxana, Sussex County.

" There are two or three seines between Indian Eiver and Fenwick's

Island light-house that are hauled for fish to be used as fertilizer.

Henry Hudson and William S. Evans have built a house for making the

fish into guano, but the farmers here are so anxious for the fish that

they go to the beach aud buy them for manure before there is time to

make them into guano. Tlie fish we call 'old wives.' They are called

moss bunkers. North. I have used them on my land and they are better

than any guano I ever had." P. M., Ocean View, Sussex County.

"I used half a ton on strawberries last fall. It was made by the New
Jersey Chemical Company, Camden, N. J., from alewives or mud shad,

which are caught on the New Jersey shore." John T. Jakes, Wyoming,

Kent County.

"It has been used on three farms, especially by Alexander Guthrie.

It is brought from Wilmington." Jasper C. Way, P. M., Hockessin,

New Castle County.

"Five tons are used annually by Thos. E. Woolens, George B.

Dougherty, and seven or eight other farmers. They buy it from J. J.

Allen's Sons, Philadelphia, Pa., and from John A. Wilson, Wilmington,

Del." Charles Green, jr., Eockland, New Castle County.
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"J. M. Arthurs and W. D. Wilds, Kenton, Del., sell to a few farmers

here." J. B. Messick, Down's Chapel, Kent County.

"H. A. Murray, Dover, Del., formerly made it, but has engaged iu

other business. Those who formerly used fish guano here have discon-

tinued it, finding by experience that other fertilizers were preferable."

Julia S. Bradley, P. M., Canterbury, Kent County.

"Four or five tons are used by from five to ten persons, among whom
are E. D. Hitchens and H. Hickman. T. E. Records and E. D. Hitchens

deal in it, and buy it in Philadelphia and New York." D. W. Brereton,

P. M., Lewes, Sussex County.

FERTILIZING PRODUCTS.

The following statement is by Mr. A. M. Wilcox, secretary of the Fish

Bureau, Boston, Mass. :
" During the past few years more attention has

each year been given to the fertilizing qualities contained in the large

amount of fish waste and scrap that was formerly constantly being

thrown away. Three of the numerous factories in and around Boston

use any fish products, making a specialty of this line, utilizing all the

scrap and waste from the numerous boneless fish factories, menhaden
chum, and the large amount of refuse from the market fishermen, such

as fish heads, all kinds of unmarketable fish, in fact everything con-

nected with the fish that was formerly thrown away is now utilized at

the fertilizing factory, the fishermen receiving quite a sum for the same.

"The process of manufacture is simple and varies but little in any of

the factories, fish scrap, bone phosphate, and sulphuric acid being the

main ingredients used by all. The use of this fertilizing material has

shown such favorable results, the demand is constantly on the increase.

Dealers give the following as the distribution from the various factories

of New England during 1879

:

Tons.

New York 40, 000

North Carolina 20, 000

South Carolina 20, 000

Virginia 45, 000

Georgia 45, 000

New England 10, 000

"Maryland and New Jersey take a less amount. The newer States

of the West as yet care for but little if any fertilizing compounds. A
large amount is also exported to the West Indies. Fourteen thousand

tons were manufactured by the three factories here during 1879. The
price ranged from $25 to $35 a ton."

The proportional part of the capital and products to the credit of the

fishing industry is as follows:

Capital $100, OOO

Men employed 90

Value of product $140, 000
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X.-THE ANNELIDA CH^ETOPODA FROM PROVINCETOWN AND
WELLFLEET, MASS.

By Prof. H. E. Webster and James E. Benedict.

The annelids on whicli this paper is based were collected from June

to September, 1879, by tlie Summer Zoological Expedition of Union

College. Of the 90 species found, by far the greater number live

between tides. Not much dredging was done, and none at a greater

depth than thirty fathoms. Two visits to Wellfleet procured a number

of forms not found at Provincetown. Three genera and sixteen species

are described as new. Of the genera, Thaumastoma seems not to be-

long to any described family. Eighteen species have their northern

limit extended, having been previously found only to the south of the

Cape. Nerilla antennata Schmidt and Trichohranclius glacialis Malm-

gren are European forms not previously found on our coast. Syllides

Oilrsted is also new to our coast, and is represented by a new species.

Capitella capifata has not previously been reported from the United

States, though found further north. The figures, except figs. 95—97,

were made by H. E. Webster.

Family APHRODITID^.

APHEODITA (Linn.) Kinherg.

Apheodita aculeata Linn.

Aphrodlta aculeata Linn. Systeina Natune, ed. xii, vol. i, p. 1084. 1767.

KiNBERG. Eugeuies Eeaa, p. 3, pi. i, fig. 2. 1857.

Selenka. Das Geflisssysteni der Aplirodita aculeata, ex Nieder-

liindisches Arcliiv fiir Zoologie, pis. iii-iv. 187.3.

Verrill. Invertebrate auimals of Vineyard Sound, in Report of

U. S. Commissioner of Fish and Fisheries, Part i, p. 580. 1874.

No large specimens were taken; 20 to 28 fathoms, sand and shells.

Family POLYNOID^.

LEPIDONOTUS {Leach) Kinherg.

Lepldonotus squamatus Kinherg.

Lepidonote armadillo Leidy. Marine Invert. Fauna, R. I. and N. J., Ex. Jour. Phila.

Acad., series ii, vol. iii, p. 16, pi. xi, fig. 54. 1855.

Lepidonoius squamatus Knbg. Fregatten Eugenics Eesa. Zoologi, Annulata, p. 13,

pi. XV, fig. 15. 1857.

[1] 699
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Lepidonotus squamatus Verrill. Invert. AnimalsofVineyard Sound, etc., p. 581. 1874.

Webster. Annelida Cliajtopoda oftheVirginian Coast, in Trans.

Albany Institute, vol. ix, p. 204, pi. i, figs. 1-5. 1879.

Annelida Chsetopoda of New Jersey, in the Thirty-second report

of the N. Y. State Museum, p. 101. 1880.

Specimens not large but abundant from low water to 29 fathoms.

NYOHIA Malmgren.

Nychia cirrosa Malmgren.

Aphrodita cirrhosa Pallas. Miscell. Zool., p. 95, pi. viii, figs. 3-6 (teste Malmgren). 1766.

Lepidonote assimilis Orsted. Annulatorum Danicorum Conspectus, p. 13, figs. 3, 6, 14,

32,33,37,38,45,46. 1843.

Nijcliia cirrosa Malmgren. Nordiska Hafs-Annulater, p. 58, pi. viii, fig. 1. 1865.

The foot of this species is not correctly figured by Malmgren. The
upper ramus is not shown in the figure (1. c. fig. 1 B), but the lower

ramus is represented as bluntly rounded externally. In fact the out-

line of the foot is very nearly that of Eunoe Orstedi Mgm. (1. c. pi. viii,

fig. 3 B). The lower margin of the upper ramus and the upper margin

of the lower ramus are drawn out into conical, fiuger-shai)ed projections.

Not common; 29 fathoms, sand and shells.

Nychia Amondseni Malmgren.

Malmgren. Annulata Pohjchceta, p. 131, pi. ii, fig. 4. 1867.

The same defect exists in Malmgren's figure of the foot of this species

(1. c. fig. 4 B) as in the previous species.

Only one specimen was taken. Sand and shells, 29 fathoms.

EUNOA Malmgren.

EuNOA NODOSA Malmgren.

Polyno'e nodosa Sars. Christiana Vid. Selsk. Forh., p. 59, 1860.

Eunoe nodosa Malmgren. Nord. Hafs-Ann., p. 64, pi. viii, fig. 4. 1865.

Eunoa nodosa Malmgren. Annu. Polych., p. 132. 1867.

Only half-grown specimens of this species were found. They differ

in some particulars from Malmgren's description. The elytra are less

distinctly emarginate and not so nodose. However, there can be no
doubt as to their specific identity.

12 to 30 fathoms, sand and shells.

LAGISCA Malmgren.

Lagisca rarispina Malmgren.

Nordiska Hafs-Annulater, p. 65, pi. viii, fig. 2. 1665.

Common ; 12 to 30 fathoms, sand and shells.
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HARMOTHOE {Kinherg) Malmgren.

Haemothoe imbricata Malmgren.

Malmgren. Nordiska Hafs-Annulater, p. 66, pi. is, fig. 8. 1865. Annulata Poly-

cliseta, p. 134. 1867.

Verrill. Invertebrate Animals of Vineyard Sound, etc., p. 532. 1874.

Commou, from low water to 30 fathoms.

LEPIDAMETRIA Webster.

Lepidajmetria commensalis Webster.

Annel. Chset. of the Virginian Coast, p. 210, pi. iii, figs. 23-31. 1779.

Annel. Chait. of New Jersey, etc., p. 103. 1879.

At Wellfleet we found Ampliitrite ornata Vekrill quite common in

coarse gravel and mud. As usual, L. commensalis occurred in the tubes

of this species, but sparingly. Most of the specimens taken were young,

from one-half inch to one inch in length. In these the stout, single-

pointed setae of the upper bundle, lower ramus, had not yet appeared

;

the attachments of the elytra were very prominent; otherwise they did

not differ from the adult form.

Family SIGALIONID^.

SIGALIOK Aud. and M. Ed.

Sl&ALION ARENICOLA Yerrill.

Proceedings of the United States National Museum, p. 167. Nov., 1869.

This species has a close superficial resemblance to Sthcnelais picta

Veerill, and occupies the same stations.

Not common. Sand ; low water.

STHENELAIS Kinberg.

Sthenelais picta Verrill.

Verrill. Invert. Animal of Vin. Snd., etc., p . 582. 1874.

Webster. Annel. Chiet. of the Virginia Coast, p. 213. 1879. Annel. Chaet. of New
Jersey, p. 103. 1880.

Common at low water, in sand.

PHOLOE Johnston.

Pholoe minuta Malmgren.

Aplirodita minuta O. Fab. Fauna Gronlandica, p. 314. 1780.

Pholoe minuta Malmgren. Nordiska Hafs.—Ann., p. 89, pi. xi, fig. 13. 1865.

? Fholoe tccta Stimpson. Marine Invertebrata of Grand Manan, p. 36. 1854.

Only young specimens were found. They agreed in all respects with

Pholoe minuta, save that the elytra completely covered the dorsum.
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This is also the case xnth Stimpsou's Pholoe tecta. It is probable that

Flioloe tecta * is the youug of Fholoe mimita.

Not common
J
low water; sand.

Family NEPHTHYDIDiE.

NEPHTHYS Guvier.

Nephthys incisa Malmgren.

Nephilujs incisa Mgrn. Nordiska Hafs.—Aun., p. 105, pi. xii, fig. 21. 1865.

Nephtlujs ingens Verrill. Invert. Ann. of Vin. Snd., etc., pi. 583, pi. xii, figs. 59, 60.

1874.

Nephthys incisa Verrill. Check-List. 1879.

Common ; 12 to 20 fathoms j mud.

Kephthys bucera Elders.

Ehlers. Die Borstenwurmer, p. 617, pi. xxiii, fig. 8. 1868.

Verrill. Invert. Animals of Vin. Snd., p. 583, pi. xii, fig. 58. 1874.

Not common ; found in sand at low water. Very fine specimens were

taken at Eace Run, near Provincetown.

Family PHYLLODOCID^.

ANAITIS Malmgren.

Anaitis speciosa Webster.

Annel. Cliaet. of New Jersey, p. 104, pi. i, figs. 8, 9. 1880.

When first examined we regarded the specimens collected at Well-

fleet as distinct from Anaitis speciosa ; subsequent comparison of speci-

mens has shown that the former must be regarded as a variety of the

latter. As compared with specimens from New Jersey, these have the

head a little narrower ; the anterior emargination of the buccal seg-

ment, with the corresponding backward curvature of the posterior mar-

gin of the head, not so well marked.

The color is variable. In front of the eighth segment the color is

yellowish-white ; a dark-brown band covers the eighth segment and the

anterior half of the ninth ; behind this band the color is yellow or

brownish-yellow ; the middle third of the anterior margin of each seg-

ment is brown, while on the posterior segments this brown band runs

entirely across the segment ; the branchiae for their inner two-thirds are

yellowish-brown, outer third white; the brown band of the eighth and
ninth segments includes the brauchite, and is faintly perceptible below

;

body and branchire with numerous flake-white specks ; head white with

brown specks ; or the general color may be white, green replacing the

* Examination of many specimens at Eastport, Me., has fully established the iden-

tity of P. tecta -with P. minuta.
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brown everywhere ; the general color of the ventrum is the same as on

the dorsum, though the brown or green is not so distinct.

Wellfleet -, low water ; on tubes of Dlopatra cuprea Clpd.

Phyllodoce (Sav.) Malmgren.

Phyllodoce grgenlandica Orsted.

Ko adult specimens of this remarkably fine species were collected.

A number of half-grown specimens were taken.

A minute, nearly spherical median i)apilla was seen in fresh speci-

mens on the anterior projecting margin of the buccal segment ; not

visible on alcoholic specimens.

The transverse ridge between the segments is densely ciliated, and a

line of long cilia runs down the outer face of the branchiae near the pos-

terior margin.

General color, dark green, with irregular brown markings; branchise

brown, with light-green margin.

The anal cirri are about the length of the last five segments.

Low water, sand, to 25 fathoms, sand and shells.

Phyllodoce aren^ Webster.

Annel. Chset. of New Jersey, p, 105, pi. ii, figs. 10-12. 1880.

Low water, sand, to 25 fathoms, sand and shells.

ETJMIDA Malmgren.

EUMIDA MACULOSA Webster.

Annel. Chset. of the Virginian coast, p. 215, pi. iv, figs. 38, 41, 1879. Annel. Chaet. of

New Jersey, p. lOG, 1880.

In the original description the anal cirri are said to arise from " stout

basal articles, constituting one-third their entire length." This is a

mistake; they have no basal article. Only two specimens were taken

in Virginia, and but one of these had anal cirri, and these seem not to

have been normal. Near the front of the head there is a slight con-

striction.

Low water, sand, common.

EULALIA (Sav.) Malmgren.

EuLALTA GRACILIS Verrill.

Invert. Animals of Vineyard Sound, etc., p. 586. 1874.

Probably gracilis; though, as no figures accompany the original de-

scription, one can hardly be certain without comparison with the typical

examples.

Both males and females have very long and delicate capillary set^e

developed in addition to the ordinary setae, not, as in the Syllid^,
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as a distinct bundle, but mixed with the ordinary setae. They begin,

from the twenty-fifth to the thirtieth segment, short at first, but soon

becoming as long or longer than the width of the body, while the or-

dinary setse are quite short; they extend nearly to the posterior end.

In the males the posterior two-thirds of the body is rounded, much
swollen by the contained spermatozoa. After the twenty-fifth segment

the body of the females is filled with numerous large eggs ; these are

very dark green, and determine the color of the body wherever they

exist. The anterior part of the body has the same color as in the males

and in asexual forms. This is gray, with lateral brown bands, one on

each side, and with a darker brown spot at the base of each foot, both

above and below.

There are three anal cirri on all forms, the odd one being median,

ventral, and quite small.

Common on dredged shells, 20 to 30 fathoms ; sand and shells.

EULALIA DfBIA W. Sp.

(PL. VIII, Figs. 101-105.)

This species we at first referred to Eulalia annulata Yerrill, but

when the specimens were submitted to him he decided that they did

not belong to his species.

The head (fig, 101) has the lateral margins evenly rounded, with a

constriction just back of the origin of the antennae. The inferior antennae

are concealed by the superior, but are similar to them in every respect.

The median antenna is a trifle less stout than the anterior, otherwise

the same. Eyes two, moderately large, circular, black.

Tentacular cirrus of the first segment and the lower cirrus of the

second segment equal in length ; about one-half as long as the other

cirri ; these reach about to the fourth setigeroiis segment.

The branchiae are all acute, growing progressively longer and wider

from the first segment (fig. 102) to the middle of the body (fig. 103),

after which they continue to increase in length, but diminish in breadth,

becoming very long and narrow on the posterior segments (fig. 104).

The ventral cirri undergo similar changes, but not to the same extent.

The segments of the posterior half of the body are crossed by a narrow

raised band.

The setae have very short terminal articles (fig. 105); the stem ter-

minates in a series of minute teeth, with one much larger slightly curved

tooth The proboscis is long, cylindrical, densely covered with cylin-

drical papillae. Segments, deeply incised.

Body, dark green ; branchiae, dark brown, with green margin ; a dark

brown spot at the base of the feet, both above and below.

The specimen from which the figure of the head was made had the

head retracted, so that the first pair of tentacular cirri seem to originate

beneath the head; in extended specimens the first segment is plainly
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visible. Some specimens had four eyes ; in this case they are all on the

same straight line, the outer pair smaller than the inner.

The transverse band crossing the segments is densely ciliated, and
there is a line of cilia on the posterior face of the branchiae (after the

first few segments), near the inner margin.

Common. Low water to 20 fathoms.

ETEOI^E (Sav.) Orsted.

Eteone Alba Webster.

Annelida Chsetopoda of New Jersey, p. 106, pi. ii, figs. 13-16, 1880.

We found this species in New Jersey, associated with Strehlospio

Benedicti Webster, for the most part in mussel beds, in about 15 feet

of water. We found it at Wellfleet, associated with the same species,

but near high-water mark, in firm mud.
Not common.

Eteone cineeea 7i. sp.

(PL. I, Figs. 1-5.)

Head convex above, flattened below, constricted just back of the or-

igin of the superior antennae, sides and anterior and posterior margin
convex, (fig. 4.)

Antennae stout, conical, white, one-third as long as the head.

Eyes two, minute, black, hardly perceptible in alcoholic specimens.

Buccal segment a little more than half as long as the head ; from the

middle of its anterior margin a small rounded papilla projects.

Tentacular cirri short; the lower a little longer than the upper, and
with a sudden falling off in diameter at the outer third ; inner two-thirds

fusiform.

The dorsal cirri (branchiae) have nearly the same shape throughout.

On the anterior segments (fig. 1) not quite so large as on the middle

segments, and closer to the foot; on the middle segments (fig. 2) re-

mote from the foot; on the posterior segments (fig. 3) smaller even than

the anterior, but not in contact with the foot; they are all thick, flattened,

with nearly straight sides and bluntly rounded end. The ventral cirri

are like the dorsal, but smaller.

The setae are numerous, quite short; the stem (fig. 5) terminates in

two sharp, elongated points ; the appendix, three times as long as the

stem, is wide at base, but narrows rapidly to a minute capillary termi-

nation.

Anal segment smooth, cylindrical, as long as the four segments pre-

ceding it, without cirri, they having probably been lost.

The anterior and posterior segments are crossed by a distinct im-

pressed line ; the middle segments by two lines. Along the middle third

the segments are longer and wider than elsewhere ; the body tapering

S. Mis. 110 45
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a little forwards, rapidly along the posterior third 5 the posterior seg-

ments are about one-third the length and width of the median. The
general color is light-gray, with a few scattered brown specks ; anal seg-

ment, light-green; antennae and tentacular cirri, white.

Greatest width, 2°^™. Length, 28™«>.

Single specimen, dredged ; 20 fathoms ; sand and shells.

Family HESIONID^.

PODAEKE Uhlers.

PODARKE OBSCURA VerHll.

Vekrill. Invert. Animals of Vin. Sound, etc., p. 589, pi. xii, fig. 61, 1874.

Webster. Annel. Chaet. of the Virgn. Coast, p. 216, 1899. Annel, Chset. of New Jer-

sey, p. 107, 1879.

Provincetown and Wellfleet. Not common. Low water ; sand and

mnd.
PODARKE CJECA n. Sp.

(Fl. I, Figs. 6-8.)

•We found a few specimens of PodarJce differing much from Fodarle

obscura Yerrill ; it may be found to be the young of some species.

The head (fig. C) was evenly rounded in front and at the sides
5

nearly straight behind ; length to width as two to three ; slightly con-

vex ; no eyes ; antennae arising from nearly cylindrical basal articles

;

posterior unpaired antenna, arising near the posterior margin, not quite

so long or so stout as the others; upper (anterior) pair close to each

other, near the anterior margin of the head ; length (without basal ar-

ticles) about equal to the length of the head ; lower pair arise from

the under surface of the head, just outside the upper pair; a trifle more

delicate than the latter.

The first segment encroaches laterally on the head, reaching about

to the middle line ; it is nearly as long at the sides as the following

segment, elsewhere about one-half as long.

The tentacular cirri are six on each side, not at all crowded, a single

pair from each of the first three segments ; they have stout and rather

long cylindrical basal articles; are very variable in length; taper uni-

formly to a bluntly rounded apex. The feet (fig. 7) are quite large,

pointed externally, much swollen at base, owing to the origin of the

basal portion of the dorsal cirri.

The dorsal cirri do not extend beyond the feet, are delicate, conical

;

base a little swollen.

Ventral cirri given off at about the outer fourth of the foot; extend

about to the end of the foot.

The segments are deeply incised, much wider than long, slightly con-

Tex, both from side to side and from before backwards.
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On our specimeus there were no setae in the dorsal rami ; as they were

not in good condition, it seems i)robable that these setse had been lost^

as is often the case in Podarlce ohscura. The ventral setae have the

usual form ; one in eacli bundle is very long, both in stem and appendix,

those above and below it proportionately shorter as they are more re-

mote j from 4 to 8 in each bundle.

The general color is yellowish white, crossed above and below by
many transverse bands, made up of irregularly shaped, yellowish-

brown spots and specks.

Width, without feet, at ninth segment, 2""™.

Length of first 10 segments, lO™'".

No entire specimen was found.

Low water; sand.

HESIOKE [Savigny) Quartrefages.

HESIONE AGILIS 71. sp.

(PL. I, Figs. 9-11.)

The head of this species is very peculiar (fig. 6); anterior margin

with a slight median convexity, otherwise straight; outer angles very

broadly rounded; lateral margins concave; posterior margin very con-

cave; posterior angles prolonged far backward, forming wide, obtusely

rounded lappets.

The length of the head along the middle line is one-third the width

of its anterior part, while the distance from the anterior to the poste-

rior lateral angles is a little more than two-thirds the same length.

The posterior antennse arise from rounded projections (basal articles),

halfway between the eyes and anterior margin of the head; they are

conical, a little swollen at base, in length about double the length of

the head along the line on which they stand; the anterior antennae arise

from the front margin of the head in front of and a trifle within the

posterior antennae; they have stout cylindrical basal articles, are con-

ical, a little longer than the posterior pair.

There are two pairs of eyes, lateral; bright red; anterior pair oval,

oblique, large; i3osterior pair a little within the anterior, in contact with

them, more or less regularlj^ crescentic.

The tentacular cirri have the form shown in the figure, but their length,

was not even approximately the same on any two specimens. The long-

est one figured would reach about to the fourth segment, but in some

specimens one of the cirri reaches to the eigilith or even to the tenth

segment. Out of half a dozen specimens taken we could determine no

law for the relative length of the cirri; nor could we even say whether,

as a rule, the upper were longer or shorter than the lower.

It would seem that they are normally very long, from two to four

times as long as figured, but readily lost and renewed. They have long
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and stout cyliudrical basal articles, and taper uniformlj" to a bluntly

rounded apex. The feet, dorsal cirri, and setae are all very long, and
increase in length from the first segment to the middle of the body, and
then as regularly decrease. The superior ramus (fig. 7) bears a dorsal,

cirrus, which is as long or even longer than its foot ; and a bundle of

very delicate capillary setae, as long as the cirrus, and quite numerous;

the ventral ramus is just below the dorsal and projects beyond it, form-

ing nearly one-half of the foot; it ends in a minute conical cirrus, is

obliquely truncated below, and bears on its lower posterior margin a

conical ventral cirrus, which projects beyond the apex of the foot by

about one-half its length. The ventral ramus has a fan of compound
setae (fig. 8) which decrease in length uniformly from the upper to the

lower part of the fan ; the appendix of these setae is about one-third the

length of the stem.

The anterior enlarged part of the digestive tract extends through

the first four segments ; it is nearly cylindrical, tapering somewhat along

the posterior third ; is finely but distinctly transversely striated ; has

a deep median dorsal longitudinal incision or depression of varying

width. The transverse striae can be seen passing to the bottom of this

depression in front, but behind it seems to be carried completely through,

giving two bluntly rounded posterior terminations to this organ. Back
of this the intestine has a yellowish, granular ap])earance, and for six

segments sends diverticula into the feet, one-third as long as the feet.

One, two, or three segments preceding the anal have rudimentary

appendages. The annal segment is much like the others, bears two

anal cirri, in all respects similar to the dorsal cirri. Body slightly convex

above and below; colorless, except as colored by the contents of the

digestive tract ; tapering uniformly, but gradually, from the first seg-

ment to the last.

The largest specimen had 18 setigerous segments.

Length, 2.55™™ ; width of middle segment, 0.25™™ ; length of foot from

middle segment, 0.36™™.

Found near high-water mark in sandy-mud, "Wellfleet, Mass.

The width was about the same in all the specimens, but in most a

number of the posterior segments had been lost.

According to the diagnosis given by Ehlers (Borsteu., p. 187), this

species is a Hesione. Ehlers does not mention a definite number of

tentacular cirri. Grube, in his Annulata Semi)eriana, speaking of Fal-

lacia Qttatrefages, which is established as a genus because it has four

l^airs of tentacular cirri on each side, says that this is also the case with

Hesione Savigny, as is plainly stated in the preliminary description of

the genus, Syst^me des Anuelides, p. 9. Grube further claims that the

figure of Hesione splendida (I. c, pi. iii, fig. 3) shows six tentacular cirri,

and the basal joint of another, on each side, and remarks that the loss

of tentacular cirri is common in this group.

Quatrefages has examined the specimen from which Savigny made
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his descrii^tion. He regards it as having but six pairs of tentacular

cirri, and succeeds in complicating matters by saying that the cirri of

the feet are retractile ("Pedes longiusculi, cirri retractiles"), whereas

Savigny says that the tentacular cirri are retractile, a thing sufficiently

hard to believe. Laugerhans (Zeitschrift fiir Wissenschaftliche Zoolo-

gie, ]). 306, 1879) adopts Grube's view as to Hesione and FaUacia, and
refers Hesione ISteenstrupii Quatrefag-es to Ealimede Eathke ; but

Halimede is regarded by Malmgren as a synonym of Gastalia (Sav.)

Sars, though on what grounds, if Eathke's description is in any way
valid, it is hard to understand. The genera of Hesionidoe seem to be

badly confused. Our specimens differ from most of the described genera

in having the feet distinctly biramous, with two entirely distinct

bundles of setae. However, this is also the case with Podarle Ehlers,
though expressly placed by Quatrefages among the uniramous forms.

Our specimens, though differing somewhat from the diagnoses, seem
to belong to Hesione Savigny as understood by Quatrefages ; and to

Halimede Eathke as understood by Laugerhans ; while if regard be

had strictly to the original descriptions of these genera, they could

hardly be referred to either.

Orsted, in his diagnosis of Castalia, assigns to it maxillae, and figures

the maxillae of Castalia punctata (Annulatorum Danicorum Conspectus,

p. 23, fig. 65). It will be seen that similiar structures exist in our spe-

cies, but they do not seem to be hard parts. We could spare only one

specimen for this examination, but the parts in question appeared to

be neither chitinous nor calcareous.

Family SYLLID^.

SYLLIDES Orsted. .

We accept the genus Syllides on the authority of Professor Langer-

hans, never having seen the original description. Marion-Bobretzky

have described a species of the same genus, referring it to Anoplosyllis

Clapar^ide. Before seeing Langerhans's work on the Syllidae we pro-

posed to refer our specimens to Anoplosyllis, though we were doubtful

as to the propriety of so doing.

Syllides convoluta, n. sp.

(PL. II, Figs 12-16.)

Head (fig. 12) with anterior and posterior margins slightlj* convex

;

sides well rounded ; length to breadth as three to two ; eyes six, bright

red ; anterior pair very close to the anterior and lateral margins ; of

the posterior pairs, those in front are largest, and external, the eyes on
either side being almost in contact.

The palpi are longer than the head ; coalesce along their inner third;

outer margin convex ; inner margin concave ; apex bluntly rounded.
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A short conical cirrus, arising from the lower face of the palpi at about

the middle point, extends directly downward. This is a peculiar feat-

ure, which seems not to have been previously described in any species

of this family. The anteunfe are claviform; the median longest, about

twice the length of the head and palpi together, arising between the

posterior eyes; the lateral antennae arise very near the anterior margin

of the head, just outside of the anterior eyes; they are about two -thirds

as long as the median.

The tentacular cirri, in all respects similar to the lateral antennae,

arise very near the anterior margin of the segment ; the lower cirrus is

a little shorter than the upper.

The buccal segment is as long as the next segment.

The dorsal cirri of the first two setigerous segments are a little more
slender than the tentacular cirri, but in other respects similar to them

;

those on the remaining segments are distinctly articulated; they vary

in length from two to four times the width of the body. There are three

anal cirri, two lateral articulated, a median not articulated. The
pharynx reaches to the middle or to the posterior margin of the third

.segment ; we did not make out clearly the structure of its anterior end.

The stomach is a little longer than the pharynx, very large, nearly fill-

ing the segments, which it occupies; it has the structure common to

this group, but in front shows a peculiar organ, as to the character of

which we made no notes in the living specimens, having probably failed

to observe it. This organ is transversely oval, convex in front, concave

behind, and crossed by numerous waved lines, which radiate from the

middle point behind. The feet are very long (fig. 16), and bear a long,

conical, or finger-shaped ventral cirrus, which points either directly or

.

obliquely backward.

The setae are from five to seven in each foot, and of two kinds: one

(fig. 14) compound, with the appendix delicate, elongated ; the other,

of which there is but one in each bundle, simple (fig. 15), with a small

terminal button. The longest of the compound setae are about as long

as the foot, the others from one-half to two-thirds as long.

The body is much wider in the middle than at either extremity; seg-

ments deeply incised, especially along the middle third. Two of the

median segments are shown in fig. 13; these are from the same speci-

men as fig. 12, and are magnified to the same extent.

Body slightly convex above, nearly flat below, colorless ; intestine

brown, yellowish brown, or reddish brown.

Dorsal cirri and antennae readily lost. This species throws itself

quickly into a coil, very much as is the habit of Qlycera {Rhynchdbolus).

Length, 25°'™.

Greatest width, 0.2°"n (about).

ZN'umber of segments, 45.

Number of segments varies from 35 to 50.

Low water, sand, Eace Eun, near Provincetown.
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Marentzeller figures the setae of Syllis ochracea as bidentate; Marion-

Bobretzky represent the same setae as ending in a single point, and
both writers give additional simple setae, which do not exist on our spe-

cies, but which, as figured by these authors, do not agree with each

other. The compound setae on our species do not seem to be bidentate,

but this may be owing to our object-glass not being sufficiently good.

Marion-Bobretzky also show a peculiar destitution of the margin of the

stem, near its end, not shown by Marentzeller, and not seen in our spe-

cies.

STREPTOSYLLIS, n. g.

Antennae, three ; tentacular cirri, four ; dorsal cirri, partly smooth,

partly articulated ; oesophagus unarmed, with a circle of papillae at its

anterior end 5 stomach passing directly into the intestines j setae of two
kinds, simple and compound, both kinds covered by a membrane exter-

nally ;
* palpi united for most of their length, turned downward so as

not to be visible from above.

It will be seen that this genus agrees in some respects with Amhlyo-

syllis Grube {PterosylUs Clapae^jde), but the head is not " winged '';

the setae are very peculiar, and the dorsal cirri cannot be described either

as smooth or mouiliform, since both forms occur on the same si)ecimen.

It would, perhaps, be well to include the peculiar form of the setae in

the generic description. Unfortunately, we found but one species, and
it seems better not to multiply characteristics on such a narrow basis.

Steeptosyllts aren^, »i. sp,

(PL. II, III, Figs. 17-23.

)

Head convex, sides and front regularly rounded (fig. 17), posterior

margin curved forward, posterior angles bluntly rounded. Eyes, six

;

anterior pair small, crescentic, just behind and outside the origin of the

lateral antennae ; outer posterior pair largest, irregularly oval, in con-

tact with the inner pair, or sometimes merged with them ; inner pos-

terior pairs small, circular.

The antennae and tentacular cirri are never annulated, but are more
or less regularly wrinkled. They vary much in form. They may taper

quite regularly from base to apex, or only along their outer third or fourth,

or they may be somewhat clavate. The lateral antennae arise very close

to the anterior margin of the head ; they are from three to four times

as long as the head. The median antenna, longer than the lateral, arises

a little back of the eyes, near the posterior margin of the head.

The buccal segment in alcoholic specimens, or in living contracted

specimens, is about one-half as long as the next segment, but. in exten-

sion it may nearly equal the length of that segment. The upper ten-

tacular cirrus is a little longer than the lower cirrus, a little shorter than
the lateral antennae.

* Stem of compound setae terminating in four teeth or lobea.
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The palpi are large, swollen at base, united along their inner two-

thirds, then becoming somewhat flattened, and with their outer angle

prolonged into a delicate conical cirrus (fig. 18). As noticed above,

they cannot be seen in a dorsal view, being always turned directly down-

ward.

The dorsal cirri are exceedingly variable in form, structure, and length.

They may be conical or clavate ; wrinkled irregularly (fig. 17) ; artic-

ulated with each article divided loDgitudinally (fig. 20) ; articulated

without the longitudinal division ; or nearly smooth (fig. 19). Theii*

length may be less than the width of the body, or three times the width.

All these variations occur on the same specimen, and without any ap-

parent order.

The ventral cirri arise near the end of the foot (fig. 21), are short

(relatively) on the first foot, but lengthen rapidly, becoming very long

on the fourth segment. They are irregularly wrinkled, often with a deep

constriction at the outer third or fourth. They are larger at base than

the dorsal cirri of the same segment, and taper regularly to a bluntly

rounded apex. They usually are directed backward, but often are coiled

(fig. 20). They retain their length even on the posterior segments, and
are there longer than the dorsal cirri. There are three anal cirri (fig.

19) ; a median, which may be as long as the ventral cirri, and two lateral,

three to four times as long.

The anal segment is much narrower than the segment preceding it,

convex above and below, margin regularly rounded.

The setse are of two kinds. In every bundle there is one long simple

seta (fig. 23), straight or slightly curved, bluntly rounded at its apex,

where it is covered with a membrane, which is prolonged along the seta

for nearly one-fourth of its length. This seta is always in the upper

part of the bundle ; in length it is about the same as the stem of the

compound setse.

The compound setse are numerous, crowded, the terminal part of the

stem divided into four distinct processes or lobes, between which the

apj)endix is inserted (fig. 22). The length of the stem is always about

equal to the length of the foot, and as the anterior feet are shortest, so

also are the stem parts ofthe anterior set?e. The appendix on the anterior

segments is very short, about one-half as long as the one figured, but not

differing otherwise. In all the bundles a few of the short forms occur,

but do not make up the bundle, as they do on the anterior segments.

The appendix is covered with a membrane, which is prolonged down the

sides. The oesophagus and stomach have about the same length and
diameter, occupying together twelve segments. The oesophagus is

strongly convoluted. The "glands" of the stomach are hexagonal, the

rows very numerous ; a small part of the anterior end of the stomach is

without them. There are no special glands back of the stomach, but

it is simply reduced in diameter, and prolonged into the intestine. The
body is strongly convex above; less so below. The first segment is
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about one-half the width of the 10th ; from this segment the diameter is

nearly uniform, save that the last few segments fall off somewhat rapidly.

Body colorless in front; oesophagus light brown; stomach white; back

of the stomach the body is yellowish, or light brownish-yellow, with

numerous white specks.

Length of largest specimen, 8™™.

Greatest width, O.S'"".

Number of segments, 55.

Low water; sand.

GKUBEA (Quatrefages) Claparede.

Grubea dolichopoda Marentzeller.

Grubea dolichopoda Marentzeller. Zur Kentniss der Adriatischen Anneliden, p. 26,

pi. iv, fig. 1, 1874.

Grubea tenuicirrata Webster. Annelida Chaet. of New Jersey, p. 109 (corrected in

foot-note, p. 110, to G. dolichopoda.)

Prof. Langerhans, in his monograph of the Syllid^ {ZeiUchrift fiir

Wissens. Zool., p. 564, 1879), identifies G. dolichopoda Marentz. with G.

clavata Clpd., and regards G. tenuicirrata Clpd. as a distinct species.

If this conclusion is based only on the descriptions and figures given

by Clapar^de and Marentzeller, and not on examination of the type

specimens, it would seem hardly tenable. On the other hand, the differ-

ences indicated by Marentzeller between G. dolichopoda and G. tenuicir-

rata are very slight ; so Might that it seems probable that these forms

are identical. There is nothing in the text to indicate that Langerhans

examined specimens of G. tenuicirrata Clpd., and the differences be-

tween this species and G. clavata^ as understood by him, refer mainly

to the terminal points of the compound setae and to the position of the

pharyngeal tooth. As to the fine points of the seta?, Claparede's figures

in the Glanures are certainly not reliable; and the position of the pha-

ryngeal tooth was not regarded as of so much consequence when he

wrote his description as at the present time, when it is regarded not

only as a good, but as a sufficient, generic character, at least by Lan-

gerhans in his monograph (I. c, p. 520, Syllis. —
, p. 541, Opisthosyl-

Lis). It may be further noted that Langerhans gives G. clavata four

anal cirri, while G. dolichopoda Marentz. has but three.

Common on stones, shells, &c., at low water.

SPH^ROSYLLIS Claparede.

Langerhans, in commenting on the genus Sph^rosyllis, says that

Claparede did not sufficiently insist on the coalescence of the buccal

segment with the head. He therefore adds as one of the important

generic characteristics this union of head and buccal segment. The
species described below, from Provincetown, have the buccal segment

quite distinct; this is also the case with S.fortuita Webster, from Vir-
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ginia. Clapar^de regards the form of the cirri and antennae, swollen,

spherical at base, as a generic characteristic. That this is not valid is

shown by S. fortuita and also by one of the new forms described below.

Sph^rosyllis brevifrons, n. sp.

(Pl. Ill, Figs. 24-30.)

This species belongs to the typical Sph^rosyllis in the form of

the dorsal appendages, in the presence of numerous papillae, and in

general structure, but differs from any heretofore described in the short-

ness of the palpi, and from all save /S. fortuita in the presence of a well-

marked buccal segment, visible from above.

The head (fig. 24) is short, very wide, almost completely fused with

the palpi in front, sides rounded ; middle third of the posterior margin
convex, encroaching on the buccal segment ; the margin, external to the

middle third, slightly concave. Eyes, six ; the posterior pairs widely

separated ; those on each side close together ; the external pair some-

times crescentic, sometimes oval; the internal small, circular; the ante-

rior pair minute, situated just external to the bases of the lateral

antennae.

The palpi are short, coalesced, slightly emarginate in front.

The antennae have a swollen, globular base, and a short cylindrical

outer part.

The tentacular cirri are like the antennae, but a little longer.

The buccal segment, according to the state of contraction, may be
from one-third to three-fourths as long as the next segment.

The dorsal cirri have also a swollen base, which forms about one-half

the entire length. Sometimes the base passes gradually into the outer

part ; in this case there is usually a single constriction (tig. 26) ; or the

base may be separated by a well-defined constriction from the outer part,

in which case the appendix may usually be regarded as composed of two
articles (fig. 27).

The anal cirri (fig. 25) are stouter than the dorsal, much swollen at

base, without constriction.

The ventral cirri (fig. 26) are slightly flattened, sides nearly straight,

apex bluntly rounded, about one-half as long as the dorsal cirri.

In each bundle of setae is one simple, straight, or slightly curved, seta

(figs. 29, 30) ; the others are compound, and practically all of one kind

(fig. 28), differing only in length of stem and appendix.

Pharynx occupying about three segments ; stomach a little shorter

than the pharynx.

Body, colorless ; eyes, red.

Length, l"""^.

Width, 0.17'"'".

Number of segments, 22.
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Other specimeus were larger and witli more segments ; in no case did

the length exceed l.S'"'".

Low water 5 sand.

A number of specimens, which we are quite unable to separate from

this species, were collected by Mr. Benedict at South l»[orwalk, Conn.

They differ only in the length of the buccal segment, which is hardly

visible dorsally. This is probably due to different states of contraction,

though it seems curious that all of the Provincetown specimens should

show the buccal segment plainly, and that none of the specimens from

South Norwalk should show it.

Sph^eosyllis longicierata, n. sp.

(PL. VIII, Figs. 95-100.)

Head with the anterior and lateral margins (fig. 95) regularly rounded,

posterior margin very slightly convex, nearly straight. The posterior

part of the head, bounded in front by a curved line drawn through the

bases of the antennae, is elevated, convex, the part of the head in front

of this line being thin, depressed ; sometimes the depression is prolonged

backward between the eyes for a varying width, giving lateral ele%'^-

tions, on which the four posterior eyes are found.

Eyes, six ; the two posterior pairs large, circular, nearly on the same
straight line j the anterior pair very small, just in front of the origin of

the lateral antennae.

The antennae are somewhat fusiform, irregularly constricted, bluntly

rounded at apex ; median antenna one-third longer than the head and
palpi ; lateral a little shorter.

The tentacular cijri, dorsal, and anal cirri have the same structure as

the antennae. The dorsal cirri originate some distance within the foot,

and are very long for the genus ; there is usually a deep constriction

at the outer third or fourth, setting off a fusiform api^endix. The anal

cirri may be double the length of the dorsal.

The buccal segment, in extension, is as long as the second segment.

The palpi are large, convex externally, concave internally, apex
bluntly rounded, anterior third free, connected by a thick membrane
along their posterior two-thirds; this membrane emarginate in front,

and divided into lateral halves by an impressed line, which runs back
to the head.

The pharynx occupies four segments, the stomach two.

The feet (fig. 97) are stout, nearly cylindrical, truncated externally.

The ventral cirri, bluntly conical, are about one-half the length of the

foot in front ; behind, as long as the foot.

In each foot is a fan of compound setae and one simple seta (fig. 100).

The compound setae are very delicate, differing from each other only in

length (figs. 98, 99).

Body, colorless ; stomach, white ; intestines, brown or yellow.
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Length, 4-o"'°i.

Number of segments, 33.

Sexual (capillary) setfe on the male appear at the twelfth segment,

and exist on all save the last 3-5 segments.

• Common at low water on shells, &c.

P^DOPHYLAX Claparede.

P^DOPHYLAX HEBES, U. Sp.

(PL. Ill, Figs. 31-36.)

In this species the head (fig. 31) is very short, the width being more

than double the length ; the anterior angles are very broadly rounded

;

the anterior and posterior margins but slightly curved. Eyes, six; the

anterior pair mere specks ; the posterior pairs on each side very close

to each other, sometimes in contact ; large, circular.

Palpi very large, without indication of division above; below, a nar-

row sulcus; their length is more than double the length of the head.

The median antenna arises close to the posterior margin of the head,

and reaches to the middle, or a little beyond the middle, of the palpi.

Its form seems to be variable, but in general the inner third is narrow;

the middle third somewhat enlarged; the outer part narrowed, but not

so much as the basal part. The lateral antennae are mere buds, about

the size of the tentacular cirri.

The buccal segment is about one-half as long as the second segment

;

its cirri very short.

The pharynx, in one specimen, occupied the first five segments; the

stomach three to four. In another the stomach occupied the eighth and

ninth segments.

The dorsal cirri are a trifle larger than the tentacular cirri, but very

.small ; and although the posterior cirri are a little larger than the an-

terior, they are always smaller than the ventral cirri. These last are

conical, minute, arising from the body, within the foot, and reaching

about to the apex of the foot. The feet are short, stout, fleshy.

There are two kinds of setfe, simple and compound, with certain slight

form variations in each series. On the anterior segments the setfE are all

compound (figs. 33, 34), short, with short appendix. At about the begin-

ning of the middle third the simple setfe appear. These are, at first,

straight, single pointed setfe (fig. 35), placed dorsally, one to each bundle.

On a few of the posterior segments these are replaced by shorter setae^

which have a second sharp point developed below the terminal point

(fig. 36).

The anal segment is a little longer than the segment preceding it ; it

bears three anal cirri—a short median and two lateral—which are

double the length of the median antenna. They are more or less fusi-

form.
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The body is widest in tlie middle ; the length and width of the median

segments are about equal ; length of the anterior segments much less

than the width.

Body gray or flesh color. According to the notes made on the living

forms, one specimen had dark red eyes; another black eyes.

Length of largest specimen, T"""".

Number of segments, 44.

In confinement very sluggish, not at all inclined to move about.

From low water to 25 fathoms ; sand and shells.

AUTOLYTUS (Gruhe) Marentzeller.

AUTOLYTUS COKNUTUS A. Agassiz.

A. Agassiz. Journal Boston Society Nat. Hist., vol. vii, p. 392, plates 9-11. 1863.

Verrill. Invert. Animals of Vin. Snd., etc., p. 590, pl.xii, figs. 65, 66. 1874.

Wellfleet, low water, in sand.

Provincetown, 25 fathoms, sand and shells.

Not common.

NERILLA Schmidt.

(Family not determined.)

Neeilla antennata Schmidt.

Nerilla antennata Schmidt. Reise nacb der Faror, p. 38, pi. iii, figs. 8, 8a. 1848.

Grube. Fam. der Ann., p. 62. 1856.

Clapar£:de. Beobachtungen, etc., p. 48, pi. xii, figs. 16-20. 1863.

Dujardinia antennata Quatrefages. Hist. Nat. des Annel68, vol. iii, p. 69. 1865.

We found this species quite abundant in sand at low water. It is

unquestionably Schmidt's species.

Famity NEREIDS.

NEREIS (L.) Guvier.

Nereis virens Sars.

Nereis virens Sars. Beskrivelser og Jagttagelser, p. 58, pi. 10, fig. 27. 1835.

Nereis grandis Stimpson. Marine Invertebrata of Grand Manan, p. 34, fig. 24. 1853.

Nereis Yanlciana Quatrefages. Histoire des Anne]6s, vol. 1, p. 153, pi. 17, figs. 7-8.

1865.

Atitta virens Klnberg. Annulata Nova, p. 172. 1865.

Malmgrex. Nordiska Hafs-Annulater, p. 183, et Annulata Polychaeta,

p. 56, pi. iii, fig. 19. 1867.

Nereis virens Ehlers. Borstenwiirmer, p. .559, pi. xxii, figs. 29-32. 1868.

Verrill. Invert. Animals of Vineyard Sound, p. 590, pi. xi, figs. 47-50.

1874.

Webster. Annel. Chset. of the Virginian Coast, p. 235. 1879.

TuRNBULL. Anatomy and Habits of. Trans. Connecticut Academy, vol.

iii. 1865.
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This species we found, both abundant and large, between tides,

ranging nearly to the top of high water.

At Provincetown it was the only shore Nereis, the X. Ihribata, so

common everywhere south of the Cape, not being found' at Provincetown

at all, though found at Wcllfleet.

Nereis limbata Ehlers.

Ehlers. Die Borstenwiinner, p. 567. 1868.

Verrill. Invert. Animals of Vineyard Sound, etc., pp. 318, 590, pi. xi, fig. 51. 1874.

Webster. Annel. Chaet. of the Virginian Coast, p. 235, pi. vi, figs. 70, 75. 1879.

Annel. Ch«t. of New Jersey, p. Ill, pi. iii, figs. 21,22. 1880.

, We found a number of specimens of this species at Wellfleet in sand

and mud. All small. Not found at Provincetown at all, though care-

fully looked for. At Wellfleet, on some oysters lately brought from

Chesapeake Bay, we found a living specimen of N. Imhata.

Nereis pelagica Linn.

This widely distributed species was common at all depths below fif-

teen fathoms. For synonomy up to 1868, see Ehler's Borstenwiirmer,

p. 511.

Nereis pelagica Linn. Syst. Nat., ed. x, p. 654 ; ed. xii, p. 1086.

Verkill. Invert. Animals of Vineyard Sound, etc., p. 591, pi. xi,

figs. 52-55. 1874.

Marentzeller. Siidjapanische Anneliden, part i, p. 14. 1879.

Nereis tenuis n. sp.

(PL. Ill, IV, Figs. 37-43.)

The width of the head (fig. 37), in its widest part, nearly equal ta

the length; posterior two-thirds convex, with convex sides; anterior

third much narrowed and flattened, and with a median depression run-

ning back to the convex part of the head.

Eyes lateral, not quite so regular in outline as shown in the figure

;

posterior pair a trifle larger than the anterior.

Palpi long, and with long terminal articles, the basal part being a

little longer than the head.

Antennai conical, delicate, close to each other at base, half as long as

the head.

The proboscis (fig. 38) has the basal and maxillary rings of about the

same length. Paragnathi small, conical, black, arranged as follows:

I, wanting; II, single curved series; III, a transverse series, near the

posterior margin of the ring ; IV, curved line ; V, three at the angles

of a triangle; VI, wanting; VII and VIII, merged, forming a series, in

part single, in part double.

The jaws were not completely exposed; on the part seen there were

five stout, rectangular teeth.
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Buccal segment a little longer than the second segment.

Tentacular cirri with long cylindrical basal articles, the posterior

superior cirrus reaching about to the fourth segment, the others shorter,

as shown in the figure.

The dorsal cirri arise from the base of the lingula. On the anterior

segments this cirrus is as long as its lingula; it grows progressively

shorter to the tenth segment (fig. 39), after which it again lengthens,,

becoming longer than the lingula on the middle and posterior segments.

The superior lingula and single lip of the dorsal ramus are alike in

all respects; stout, conical, close together on the anterior segments,

shorter and more divergent behind.

The ventral ramus has but one lip, is shorter and wider than the

dorsal, somewhat flattened in front, with the lower margin concave

near the apex, but further back tapering regularly.

The ventral lingula is a little shorter than the upper lingula, in all

other respects similar to it; on the posterior segments (fig. 40) turned

downwards.

The ventral cirrus arises from a small elevation at the base of the

ventral lingula; on the anterior segments fusiform (fig. 39), further

back (fig. 40) more regularly conical.

The setse are of three kinds (figs. 41, 42, 43). Those of the upper
ramus are short, hardly reaching beyond the ramus, appendix very

delicate, terminal points of stem of same length (fig. 41). Those of the

lower ramus in two bundles ; in the upper part of the upper bundle the

setae are the same as those described above (fig. 41); in the lower part

of the same bundle a few with short appendix (falcate), curved near the

end, apex bluntly rounded (fig. 43); in the lower bundle, anterior seg-

ments, many like fig. 43, a few like fig. 42 ; further back the falcate setse

become less numerous. In the single specimen found the setae of the

dorsal rami, after the first few segments, had all been lost. At first

there is a single black acicula in each ramus; further back a second

acicula, slender, uncolored, appears in the dorsal ramus.

The body was colorless except as colored by the blood, which showed
through very plainly; bases of feet opaque white, this color being due
to glands within them.

Length, 45™™.

Width, 1. 2™™.

Posterior third tapering a trifle. This is the most delicate Nereis

described from our coast. It is easily recognized by its extreme nar-

rowness as compared with its length.

But one specimen was taken, off Eace Run, near Provincetown ; 20 to
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Family EUNICID^.

DIOPATRA Quatrefages.

DiOPATRA CUPREA Claparede.

Nereis cuprea, Bosc. Hist. Nat. des Vers., Vol. i, p. 143 {le^te Claparede). 1802.

Eunice cuprea Quatrefages. Hist. Nat. des Aimeles, vol. i, p. 331, 1865.

Diopatra cuprea Claparede. Annel. Cli6t. du Golfe de Naples, p. 432. 1868.

Verrill. Invert. Animals of Vin. Sound, p. 593, pi. xiii, figs. 67,68.

1874.

Webster. Annel. Chset. of the Virginian Coast, p. 236. 1879. Annel.

Chaet. of New Jersey, p. 115.

Found sparingly at Provincetown ; very common at Wellfleet, in the

liarbor, at low water ; sand and sandy mud.

NINOE Kinberg.

NiNOE NiGRiPES Verrill.

Invertebrate Animals of Vineyard Sound, p. 595. 1874.

Dredged in from 12 to 20 fathoms ; sand, shells.

LUMTBEINEREIS {Blainville) Ehlers.

LuMBRiNEREis FRAaiLis Audouin and M. Edwards.

Lumiricus fraf/iUs Muller. Prodr. Zool. Dan. p. 210, n. 2611 {tesie Malmgren).

Zool. Dan. vol. 1, p. 22, pi. xxii, figs. 1-3. 1788.

Scoletomafragilis Blainville. Diet, des Sci. Nat., Article Vets, p. 492 (teste And. and

M. Ed.).

Lumbrinereis fragiUa Audouin and M. Edwards. Littoral de la France, vol. i, p.

170. 1834.

Quatrefages. Hist. Nat. des Anneles, vol. i, p. 365. 1865.

Lumirico7ierei8 fragilis Orsted. Consp. Ann. Dan. p. 15, figs. 1,2. 1843. Daniels-

sen, Reise, p. 50. 1857. Reise, p. 116. 1858. (iesfe Malmgren).

Malmgren. Annulata Polychaeta, p 177, pi. xv, figs. 83-83 D.

1867.

Ehlers. Die Borstenwuvmur, p. 395. 1868.

Verrill. Invert. Animalsof Vineyard Sound, p. 594. 1874.

Langerhans. Zeitschrift fiir wissenschaftliche Zoologie, p.

297. 1879.

Lumbriconereis horealis Kinberg. Annulata Nova Ofvers af K. Vet.-Akad Forh, No.

10, p. 568. 1864.

Lumbriconereis madeirensis. Kinberg. 1. c, \). 559 (teste Langerhans).

Very fine large specimens were dredged. Its resemblance to Ninoe

nigripes Yerrill is very striking.

Twenty to thirty fathoms ; sand and shells.

Lumbrinereis tenuis Verrill.

Invert. Animals of Vin. Sound, etc., p. 594. 1874.

This species was not often taken. Sand, low water.
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DRILONEREIS Claparede.

Drilonereis longa Webster.

Aunel. Chaet. of the Virginian Coast, etc., p. 240, pi. vii, figs. 84-88. 1879. Annel.

Ch£Bt. of New Jersey, p. 116. 1880.

Quite abundant in sand at low water.

ARABELLA {Orube) Ehlers.

Arabella opalina Yerrill.

iMnibriconerm aplendida Leidy. Marine Invert. Fauna of R. I. andN. J., p. 10. 1855.

Lumbriconereis opalina Veriiill. Invert. An. of Vin. Sound, p. 594, pi. liii, figs. 69, 70.

1874,

Arabella opalina Verrill. Proc. Acad. Nat. Sciences, Philadelphia, for 1878, p. 299.

Webster. Annel. Chajt. of the Virginian Coast, p. 242. 1879. An-

nel. Chait. of New Jersey, p. 116. 1880.

Very common at low water in sand.

STAUROCEPHALUS (Grube) Ehlers.

Staurocephalus pallidus Verrill.

Vkrrill. Invert. Animals of Vineyard Sound, p. 595. 1874.

Webster. Annel. Chiet. of the Virginian Coast, p. 242. 1879. Annel. Chset. of New
Jersey, p. 116. 1880.

Very rare. Only two specimens were taken. Sand ; low water.

Staurocephalus o^cus n. sp.

(Pl. IV, Figs. 44,44a-48.)

The head of this species is constricted just in front of the origin of

the antennae, the widest part being back of the antennae, where the width

exceeds the length; the anterior part is regularly curved, obtuse (fig.

44). There are no eyes.

The antennae are quite long, composed of about fifteen articles ; in-

creasing slightly in diameter from origin along the inner third, then

tapering graduallj- to the end ; the last three or four articles elongated.

The palpi are stout, tra^^sversely wrinkled, canaliculate ; terminal

article fusiform, bluntly rounded at apex, forming nearly one-third the

entire length.

The first two segments are about equal in length, a little longer than
those following them.

The dorsal cirri (fig. 45) have a terminal article shaped like the cor-

responding part of the palpi ; they are nearly cylindrical, reach just

beyond the foot.

The ventral cirri are short, fusiform, arising near the apex of the foot

and reaching a little beyond it.

S. Mis. 110 46

'
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The foot ends in three rounded lobes, of which the upper (fig. 45) is

very large, the two lower small and projecting beyond the upper, diver-

gent. The anterior feet are in length about one-half the width of the

body, growing progressively longer along the anterior third, from which

point their length equals the width of the segments to which they are

attached.

The anal segment is about double the length of the segment preced-

ing it. There are three anal cirri ; the lateral cirri are made up of from

three to five nearly cylindrical articles, each one slightly less in diame-

ter than the one preceding it, and in length equal to the anal segment;

the median cirrus is in all respects similar to the basal article of the

lateral.

There are two kinds of setae in the upper bundle ; in the upper x)art

one to three very delicate capillary setse (fig. 40) minutely denticulated

along one edge for some distance ; below these, two or three having a

very peculiar form (fig. 47) ; these are about two-thirds as long as

the first form, inner three-fourths of uniform diameter, near the end

denticulated, external tooth sharp pointed, prolonged nearly in the line

of the main part of the seta ; external to the base of this tooth the seta

becomes suddenly very delicate, capillary. These setae may be curved,

as in the figure, or straight. In the lower bundle only comjiound setae

(fig. 48) are found. These are arranged in a fan, growing progressively

shorter from the upper to the lower part of the fan, the shortening, for

the most part, affecting the api>endix. With such magnifying power as

we had the appendix of these setae seemed to have the apex bluntly

rounded, without tooth.

The body was convex above and at the sides, flattened below ; the

segments distinctly separated from each other by well-impressed lines

of segmentation.

The general color was white.

Length of largest specimen, 8°^™.

Width, O.S"""^.

Number of segments, 51.

In young specimens the antennae and palpi appear as mere buds. The
head is larger relatively than in adults. The dorsal cirri have no basal

articles, but arise, like the ventral cirri in mature forms, from the side

of the foot, near the end. They moved with a perfectly uniform gliding

motion, due, no doubt, to the action of cilia, without any apparent effort

of the body or feet. In a more advanced stage the palpi were club-

shaped, lacking the terminal article.

Very common in sand at low water. The young forms were especially

numerous.
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Family GLYCERID^.

EHYNCHOBOLUS Claparede.

Ehynchobolus dibranchiatus Verrill.

Glycera dibranchiata Ehlers. Borstenwiirmer, p. 670, pi. xxiv, figs. 1, 10-28. 1868.

Grube. Jahres-Beiiclit der ScMes. Gesell. fiir vater liin Cultur, p. 64. 1869.

Ehynchobolus dibrancliiatus Vkrrill. Invert. An. of Vin. Sound, etc., p. 596, pi. x,

figs. 43,44. 1874.

Webster. Annel. Chaet. of the Virginian Coast, etc., p. 245. 1879. Armel.

Chset. of New Jersey, p. 117. 1880.

Very common in sand at low water.

GONIADA Audouin and M. Edwards.

GoNiADA GRACILIS Verrill.

(Pl. V, Figs. 49-52.)

Eone gracilis Verrill. Invert. An. of Vin Sound, etc., p. 596. 1874.

Goniada gracilis Verrill. Proceedings U. S. National Museum, p. 174. 1879.

We found in the fine sand of the harbor, at about half-tide, a number

of specimens evidently referable to Goniada, and which we regarded as

undescribed. Professor Verrill, however, regarded them as belonging

to the species described by him as JEone gracilis, since changed to Goni-

ada gracilis, as above.

The apex of the head (fig. 49) is nearly hexagonal.

The antennae are composed of three articles, of which the inner forms

over half the entire length ; the outer articles are about equal in length

;

the diameter decreases progressively; external article very delicate.

The first and sixth segments of the head bear each a pair of minute

eyes ; those on the sixth segment not always demonstrable in alcoholic

specimens.

The dorsal cirri on a few of the anterior segments and the ventral

cirri back of the middle of the body are rounded ; elsewhere they are

somewhat flattened, as is, also, the lower lip of the lower ramus.

The dorsal ramus appears at the 27th segment.

The setae of this ramus are short, simple, a little curved at the apex.

From the 2Gth-30th segment the long compound setae of the ventral

ramus become much elongated, the appendix, especially, being very long

and delicate. (Compare fig. 50 with tig. 52.)

This may be a sexual peculiarity ; but, as all the specimens taken were

sexually mature, we had no means of determining this point.

The normal color would seem to be yellowish-white ; this changes to

pure white in the males after the 30th, and to flesh-color, varying from

light to dark, in the females, after the 20th segment. The eggs are



724 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [2 6

J

large, crowded, flesh-colored, determining the color of the body, in the

females, given above.

In confinement they were very active, moving about rapidly, and
throwing themselves into coils, alter the manner oi Rhynclioholus.

Length in contraction, 35—50'""'.

Greatest diameter—l™"".

They taper rapidly along a few of the anterior and posterior segments;

otherwise the diameter is uniform.

Found sparingly, burrowing in the finest sand of the harbor; half-

tide to low water.

Family ARICIID^.

AEICIA {Savigny) Audouin and M. Edward»,

Aeicia ornata Verrill.

Invert. An. of Vin. Sound, etc., p. 596. 1874.

Kot common. A few very fine large specimens were taken at extreme

low water, in sandy mud.

SCOLOPLOS Orsted.

SCOLOPLOS ROBUSTA.

AntTiostoma roiustum Yr:i{Kii.i.. Op. cit.,p. 597,pl. xiv, fig. 76. 1874.

"Wecster. Annel. Chiet. of the Virginian Coast, p. 258. 1879.

All the specimens taken were small. Sand ; low water.

SCOLOPLOS FRAGILIS.

Anthoatoma fragile YKnnii.1.. Op. cit., p. 598. 1874.

Webster. Anuel. Chset. of Virginian Coast, p. 258. 1879. Of New
Jersey, p. 121. 1880.

Common, especially at Wellfleet. Sand ; low water.

Family OPHELIID^.

OPLILIA {Savigny) M. Edwardi.

Ophelia ldiacina Sars.

Ammotrypane limacina H. Rathke. Nov. Act. Nat. Cur., vol. xxi, p. 190, pi. x, figs. 4-8.

1840.

Grube. Fam.der Ann., p. 70. 1851.

KoREX. Nyt. Mag., vol. ix, p. 94 (teste Malmgren).

Johnston. Cat. Brit. Mus., p. 217. 1865.

Quatrefages. Hist. Nat. des ^Vnn., vol. ii,p. 279. 1865.

Ophelia bioornia Orsted. Gronlands Annulata Dorsibranchiata, p. 32, figs. 104, 105, 116^

116,121. 1843.
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Ophelia hicornia Sars. Nyt. Mag., vol. vi, p. 207.

Ophelia Umacina Sars. Nyt. Mag., vol. vii, p. 381 (teste Malmgren).

Ophelia lorealia Quateefages, Hist. Nat, des. Ann., vol. ii, p. 273. 1805,

Quite common in the sand, at low water.

AMMOTETPANE H. Ratlike.

Ammotrypane fimbkiata Yerrill.

Invert. An. of Vin. Sound, etc., p. G04, pi. xv., fig. 79. 1874.

Only one specimen was taken. Sand ; low water. WeUfleet.

Family THELETHUSID^.

AEENICOLA Lamarck.

Arenicola marina Malmgren.

Lumbricus marinus Li>rN. Syst. Nat., ed. xii, vol. i, p. 1077.

Lumiricus papillosus O. Fabricius. Fauna Gronlandica, p. 283. 1780.

Arcnicola piscatorum Lamarck. Syst. d. An. sans. Vert., p. 324. Hist. Nat. An. eans.

Vert., 2d ed., vol. v, p. 580 (t. Malmgren).

AUD. and M. Edwards. Littoral de la France, vol. ii, p. 285, pL
8, figs. 8-12. 1834.

Johnston. Cat. Brit. Mus., p. 287. 1865.

Arenicola marina malmgren Annulata Polycliaeta, p. 188. 1867.
•

The specimens of this species were all collected in one locality, at

Race Run, in coarse sand. We did not find it in Provincetown harbor

or at WeUfleet, though the conditions seemed to he favorable, and we
looked for it with care. At Race Run were obtained numerous speci-

mens, but they were all small.

Family CHLOR^MID^.

TEOPHONIA M. Edwards.

Trophonia affinis Yerrill.

Siphonostomum affine Leidy. Marine Invert. Fauna of R. I. and N. J., p. 16, 1855^

Trophonia affmis Y^RRiz.z.. Op. cit.,p. 605,pl. xiv, fig. 7,5. 1874.

Only two specimens were collected. Low water ; sand.

Family STERNASPID^.

STERNASPIS OUo,

Steenaspis fossor Stimpson.

Stimpson. Marine Invert, of Grand Menan, p. 29, fig. 19. 1854.

Vkrrill. Invert. An. of Vin. Sound, p. 606, pi. xiv, fig. 74.

Abundant ; dredged ; 20-30 fathoms.
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Family CHiETOPTERID^.

SPIOOH^TOPTERUS Sars.

Spioch^topteeus oculatus Webster.

Annel. ChsBt. of the Virginian Coast, etc., p. 247, pi. viii, figs. 98-102. 1879.—Annel.

Chaet. of New Jersey, p. 118. 1880.

We found this species in great numbers at Wellfleet. Here a great

area of sand-flat is exposed at low water, drained by swiftly running

streams. It is along the borders of these streams that this species' is

most abundant. Often 6 or 8 could be obtained from a single " dig " of

the spade. It occured under the same conditions in Virginia and New
Jersey, but much more sparingly. These three localities are the only

ones reported up to this time.

Family SPIONID^.

SCOLECOLEPIS Blainville.

SCOLECOLEPIS VIRIDIS YerHll.

Verru-L. Invert. Animals of Vin. Sound, etc., p. 600. 1874.

Webster. Annel. diset. of New Jersey, p. 118. 1»80.

Wellfleet. Eare, only one specimen taken. Sand, low water.

SCOLECOLEPIS ciRRATA Malmgreu.

Nerine cirrata Saes. Nyt. Mag., vol. vi, -p. 207 (teste Malmgren).

Scolecolepis cirrata Maxmgren. Aunulata Polychseta, p. 199, pi. x, fig. 54. 1867.

Verrill. Invert. An. of Vin. Sound, p. 602. 1874.

Not common. Dredged in from 20-30 fathoms; sand.

SPIO (0. Fabr.) Orsted.

Spio setosa Verrill.

Verrull. Op. cit. , p. 602, pi. xiV, fig. 71 . 1874.

Webster. Annel. Chaefc. of N. J., p. 119. 1880.

Provincetown; low water to 25 fathoms.

Wellfleet; low water, sand.

Common.

(Spio Eathbuni, n. sp.

(Pl. V, Figs. 53-59.)

Head oval (fig. 53), length about double the width, sides very slightly

convex; anterior end divided into two rounded lobes; posterior end a

little narrower than the anterior ; the anterior third of the head, together
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with a narrow lateral space, depressed, flattened; the remaining part of

the head somewhat elevated.

Eyes small, black ; variable both in number, position, and form ; not

the same in any of these respects on any two specimens.

. Tentacles of the form usual in this group, rather stout, reaching back

to the eighth segment, tapering slightly, the diameter at the apex be-

ing about one-half that at the base.

The buccal segment is very large, reaching in front to the anterior

margin of the head; at the sides and behind extending far beyond the

head ; it has both dorsal and ventral rami, of the same form as those of

the next segment, but not quite so large.

The dorsal rami of the non-branchiated segments consist of an ante-

rior, low, rounded, lobe; and a posterior, somewhat elongated and flat-

tened, cirrus.

The ventral rami of the first ten segments do not differ materially

from the dorsal rami ; after the tenth segment the ventral cirri grow
progressively smaller and disappear; the anterior lobe, now become
lateral and transverse, is lengthened and depressed (tig. 55).

On the branchiated segments nothing remains of the dorsal ramus
but a conical elevation from which the setae arise.

The branchiae begin on the thirteenth segment (fig. 55). They are

slightly wider at either extremity than in the middle, apex very widely

rounded; outer margin with a wide membrane reaching from base to

apex; inner margin, as well as an elevated membranous ridge uniting

the bases of the opposite branchiae, with very long, densely crowded cilia

;

on the largest specimen taken there were 23 pair of branchiae followed

by 15 non-branchiated segments.

The setsB of the first eight segments are all capillary, mostly long and
delicate; those of the dorsal rami longer than the ventral. In botli

rami are a few shorter setae, somewhat wider along their inner two-thirds

(fig. 56).

The dorsal setae of the branchiated region are a little shortened, but

back of the branchiae grow long again, and are even more delicate than

in front.

On the 9th segment the ventral setae are changed to hooks (fig. 58),

of which there are from 4 to 7 in each rami ; they project but slightly be-

yond the setigerous lobe, and are covered by a delicate membrane.
The anal segment ends in four short, stout, bluntly conical lobes (fig.

59). The body is flattened above, convex laterally and below. Im-

pressed lines, runniug along the ventral surface, include the middle

half of this surface; these, being crossed by the lines of segmentatiou,

furnish median ventral plates.

The extended proboscis was not seen.

The posterior margin of the mouth is crenulated ; the anterior margin
of the buccal segment is divided by a longitudinal median incision into

two rouud'.'il lobes, which may be widely separated or closely approxi-

mated.
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Largest specimen.

Length, 10""'".

Width, 0.5'°'^.

Number of segments, 49.

This species lives in delicate sand tubes; lo^v water. •

PRIONOSPIO {Malmgren) Bars.

PmONOSPio (species not determined).

A single specimen, too much injured for identification, was dredged
in the harbor. Bottom muddy, covered with dead eel-grass.

STEEBLOSPIO Webster.

Streblospio Benedicti Webster.

(Pl. V, Figs. 60-64.)

Ajinel. Cliaet. of New Jersey, p. 120, pl. v, figs. 48-50. 1880.

The head (fig. G) is emarginate in front. The lobes of the dorsal and
ventral rami do not disappear as stated in the original description, but

become much smaller ; the error arose from not studying transverse

sections.

We found this species in great numbers at Wellfleet, above the har-

bor, living in soft, black mud, which formed a layer, two or three

inches thick, over compact sand. The tubes were placed vertically in

the mud, very close together. They were not as large as the specimens

found in New Jersey.

The anal segment has a shallow sucker (fig. 64), with thick, rounded
margin.

SPIOPHANES Grube.

Spiophanes Verrilli n. sp.

(Pl. VI, Figs. 65-72.)

Head (fig. 66) resting on the buccal segment; posterior half raised,

presenting somewhat the appearance of a carina; anterior half rapidly

widening, thin, depressed, with anterior angles much prolonged. Eyes
four, small, black, lateral; anterior pair about on the middle line; pos-

terior pair half way between the anterior j)air and the i)Osterior margin

of the head.

We were unable to find the minute posterior antenna represented a«

belonging to this genus.

Tentacles (fig. 65) reaching back to the eighth segment; canalicu-

late, margins of canal rounded and scolloped.

The dorsal cirri on the anterior segments are wide at base, narrowed

at about the middle, with their outer half conical (fig 67); the base grad-

ually becomes more swollen, the apex more attenuated, until the middle
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line is reached, when the basal part becomes smaller, the outer part

longer, with a slight increase in its diameter. Back of the dorsal cirri

of the anterior segments is a thin plate, with convex margin, in front of

which the setae arise. This plate exists on all segments, but after a

few of the anterior becomes narrower, longer, conical (fig. 69).

The ventral cirri of the first four segments are a little smaller than

the dorsal cirri ; they have a straight upper, a convex lower, margin

;

behind them is a plate or lobe similar to the dorsal ramus ; back of

the fourth segment the cirrus disappears, and the ventral ramus moves

gradually towards the ventral margin (fig. 69). After the fourth seg-

ment a projecting, arched plate, similar to the ventral ramus, i» found

about half way between the two rami.

From the sixth segment a membranous densely ciliated ridge (fig. 68)

connects the bases of the opposite dorsal cirri. At first this ridge is

quite low, but afterwards becomes well marked.

The dorsal setae of the anterior segments are very long (fig. 70), deli-

cate, margined on one edge; they shorten a little backwards, but behind

the middle again increase in length.

The ventral setae (fig. 71) are shorter, more curved, and a little wider

;

in other respects similar to the dorsal setae. On the sixth segment the

ventral setae change to uncini (fig. 72). These project very slightly.

There are a few capillary setae at the lower end of each series of uncini.

The anal segment is bluntly rounded, with two delicate filiform cirri.

On the anterior segments the dorsum is flat ; the sides and ventral

surface convex ; further back the dorsum becomes convex ; the sides

nearly straight ; the ventral surface flat, or slightly convex.

General color of the body red ; head, sides of body, and feet, i^liite.

Only two specimens were found.

Length of largest specimen, 21™°^.

Width, 1^^.

Number of segments, 82. «

Found at Wellfleet, in sand, at low water.

POLTDOEA Bosc.

PoLYDORA LiGNi Webster.

Annel. Ch»t. of New Jersey, etc., p. 119, pi. v, figs. 45-47. 18fi0.

Our specimens were found living on the valves of Pecten irradianSy

their tubes occupying the spaces between the ribs.

Low water; not common.

POLYDORA CONCHARUM VerHll.

Proceedings of the United States National Museum, p. 174. November, 1879.

This large and peculiar species was very common, from near high,

water mark to 30 fathoms.
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Family CIRRATULID^.

CIRRATULUS Lamarck.

CiRRATULUS GRANDIS Verrill.

Verrill. Invert. Animals of Vineyard Sound, etc., p. 606, pi. xv, figs. 80, 81. 1874.

Webster. Annel. Chset. of the Virginian Coast, etc., p. 258. 1879. Annel. Chaet. of

J^ew Jersey, p. 122. 1880.

Specimens rare, not large. Found under stones, at low water.

DODECACERIA Orsted.

DODECACEEIA CONCHARUM Orsted.

Orsted. Ann. Dan. Consp., p. 44, fig. 99. 1843.

Johnston. Catl. Brit. Museum, p. 212. 18C5.

QUATREFAGES. Hist. Nat. des Ann., vol. i„ p. 464. 1865.

Malmgren. Annulata Polycliaeta, p. 206. 1867.

Verrill. Proceedings United States National Museum, p. 178. 1879.

One specimen only. Twenty to twenty-five fathoms; sand and shells.

Family CAPITELLID^.

NOTOMASTUS Bars.

NoTOMASTUS FiLiFOEMis Verrill.

Verrill. Invert. An. of Vin. Sound, etc., p. 611. 1874.

Webster. Annel. Cli£Bt. of New Jersey, p. 123, pi. v, figs. 51-54. 1880.

Very abundant at low water, in the sand. »

NotojVIAStus luridus Verrill.

Verrill. Op. cit., p. 610. 1874.

Webster. Op. cit., p. 123. 1880.

Quite common at low water; sand.

CAPITELLA Blainville.

Capitella capitata Van Beneden.

Jyumiricus capitatus Fabricius. Fauna Gron., p. 279. 1780.

Capitella Fahricii Blainville. Diet, des Sc. Nat., vol. 57, p. 443. 1828 (teste Clpd.).

Lumbriconais capitata Frey and Leuck. Beitrlige z. Kenutn. wirbelloser TMere, p.

141. 1847,

Capitella capitata Van Beneden. Bull. Acad. deBelg., vol. iii, 1857, teste ClaparMe
CLAPARi:DE, Rech. Anat. Ann6!ides des Hebrides, p. 42, pi. i, figs

9-14. 1861. Annel. Cha;t. du G. de N., part ii, p. 10, pi. xxvii

fig. 1. 1868.

Capitella capitata Malmgren. Annulata Polychaita, p. 207. 1867.

MclNTOsn. Auuelida of the cruise of the Valorous to Davis Strait,

p. 507. 1877.

Valliciliata JOKNaTON. Cat. British Worms, p. 67. 1865.
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We found a few spccimeus of Capitella^ which we are not able to sep-

arate from C. cajpitata. Sexual setse on the eighth and ninth segments;

all segments before the eighth with capillary setae only; after the ninth,

with unciui only. On one young specimen capillary setae were found

only on three segments. Another had five segments with capillary setae

;

still another had cai)illary setae on seven segments, but there were a

few uncini in the seventh ventral ramus.

Family MALDANID^.

NICOMACHE Malmgren.

NicoMACHE LuMBKiCALis Molmgren.

Sdbella lamiricalis O. Fabricius. Fauna Gron., p. 374. 1780.

Clymene lumhricalis Sars. Fauna littoralis norvegiie, vol. ii, p. 16, pi. ii, figs. 23-26.

185C.

Nicomaclie lumhricalis M.A1M.GKE^. Nordiska Hafs-Annulater, p. 190. 1865. Annulata

PolycliJBta, p. 209, pi. xi, fig. 60. 1867.

Dredged, 12 to 28 fathoms.

PEAXILLA Malmgren.

Praxilla elongata Webster.

Annel. Chast. of New Jersey, p. 124, pi. vi, figs. 55-59. 1880.

We found this species quite common both at Provincetown and Well-

fleet, living in sand and gravel. At Wellfleet associated witli Amj^hi-

trite ornata Verrill.
OLYMENELLA Verrill.

Glymenella torquata Verrill.

Clymene torquatus Leidy. Marine Invert. Fauna of Rhode Island and New Jersey,

p. 14. 1855.

Clymenella torquata. Verrill. Invert. An. of Vin. Sound, p. 608, pi. xiv, figs. 71-73.

1874.

Webster. Annel. Chaet. of the Virginian Coast, p. 258. 1879.

Of New Jersey, p. 123. 1880.

Very abundant, low water, sand and gravel.

Family AMPHICTENID^.

CISTENIDES Malmgren.

GiSTENiDES GouLDii Verrill.

Pectinaria Belgica Gould. Invertehrata of Mass., ed. i, p. 7, pi. i, fig. 1. 1841.

PecHnaria auricoma Leidy. Marine Invert. Fauna of Rhode Island and New Jersey,

p. 14. 1855.

Ciatenides Gouldii Verrill. Op. cit., p? 612, pi. xvii, figs. 87, 87 a. 1874.

Webster. Op. cit. (N. J. ), p. 127. 1880.

Gommon and very large. Low water. Wellfleet and Provincetown.
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AMPHARETID^.

MELINNA Malmgren.

Melinna cristata Malmgren.

Sabella cristata Sars. Fauua littoralis Norvegife, vol. ii, p. 19, pi. ii, fig3. 1-7. 1856.

Melinna cristata Malmgren. Nordiska Ilafs-Annulater, p. 371, pi. xx, fig. 50. 1866.

Ann. Polycli., p. 215. 1867.

Vekuill. Op. cit., p. 613. 1874.

Phenacia cristata QVATREFAGES. Hist. Nat. des Ann., vol. ii, p. 377. 1865.

Single much injured specimen. Dredged ; 25 fathoms.

Family TEREBELLID^.

AMPniTRITE (Muller) Malmgren.

Amphitrite ornata Verrill

Terehella ornata Leidy.—Marine Invert. Fauna of R. I. and N. J., p. 14, pi. li, figs.

44,45. 1855.

Amphitrite ornata Verrill.—Invert. An. of Vineyard Sound, etc., p. 613, pi. xvi, fig.

82. 1874.

Amphitrite ornata Webster.—Annel. Cliaet. of tlie Virginian Coast, p. 262. 1879. Annel.

Chaet. of N. J., p. 127. 1880.

This species was very rare at Provincetown, but we found it in great

numbers at Wellfleet, in coarse sand and mud, very near high water
mark.

Amphitrite brunnea Verrill.

Terebella hrunnea Stimpson.—Marine Invert, of Grand Manan, p. 31. 1854.

Amphitrite Johnstoni Malmgren.—Nord. Hafs-Annulater, p. 377, pi. xxi, fig. 51.

1805. Annulata Polychasta, p. 216. 1867.

Amphitrite brunnea Verrill.—Check-list.

Professor Verrill regards A. Johnstoni IMalmgren as a synonym of

T. hrunnea Stimpson. Stimpson's description, however, is very im-

perfect. We found two specimens which agree in most particulars,

though not in all, with Malmgreu's figures of A. Johnstoni. They have
twenty-four segments with capillary set?e. A very fine large species,

dredged in deep water by the Fish Commission, and regarded at first

by Professor Verrill as A. brnnnea, has twenty-five segments with capil-

lary setse. Our specimens of A. hrunnea were found under stones, at

low-water.

NICOLEA Malmgren.

NiCOLEA VIRIDIS n. Sp.

(PL. VI, Figs. 73,74.)

The frontal membrane is very large ; the tentacles numerous and
long, some of them as long as the body.
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The branchiae are divided from near the base, flattened, ending in

short blunt subdivisions (fig. 73). The anterior branchiae are much
larger than the posterior.

The uncigerous tori on the segments bearing capillary sette are

large, projecting, convex externally; then follow eight segments, on
which the tori are much smaller, and square ; then three segments,

apparently without setoe ; then a short anal segment, with creuulated

margin.

No lines of segmentation can be made out in living specimens on the

dorsum and sides as far back as the last segment with capillary setse
}

on alcoholic specimens they are faintly perceptible.

The cirri of the third and fourth setigerous segments of the male

form are small, flattened, quadrangular.

The uncinate setae have one very large tooth at the apex (fig. 74).

Thebodytapersverygradually,thediameterof the last segment being

about one-half that of the anterior segments.

The general color is green ; anterior two-thirds with numerous irreg-

ular black specks on the dorsum and sides ; these become larger and

confluent on the posterior segments, forming spots or blotches. First

segment crossed by a band of dark reddish-brown specks (? eye specks),

closely crowded ; tentacles light flesh-color; branchia? with dark-brown

center.

A single specimen, a male, wa« taken in sand, at low water.

Length, 9'"™.

"Greatest width, l'"™.

PISTA Malmgrm.

In the Invertebrate Animals of Vineyard Sound, etc., Professor Ver-

rill has described a new genus, Scionopsis, which he says is closely

related to Pista, differing from that genus in the extent of the mem-
brane on the third segment, and in the structure of the branchiae. We
found at Wellfleet a form which seems to be intermediate between

Pista and Scionopsis. In the form of the uncinate setae and in the

lateral membrane on the second and third segments it agrees with

Pista ; until closely examined the branchiae seem also to agree with

Pista, since, owing to the arrangement on the stem, they present the

same peculiar form. However, in the method of branching they agree

with Scionopsis. It seems best, for the present at least, to refer both

this new form and Scionopsis VERErLL to Pista.

Pista intermedia n.sp.

(PL. VI, FiG8. 75-78.)

The branchiae in this species arise from an elongated central stalk,

the basal portion of which is naked (without branches) for a variable

length, depending upon the size of the branchiae. The branches are

given off from the stem very close to each other, and appear to be ar-
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ranged in a very slowly ascending spiral. Each main branch sub-

divides close to its origin, and again divides ; there is a strong tend-

ency to terminate in a short bifurcation, one branch of which is a little

longer than the other (fig. 75). The lowest main branches are the

largest. They are convex externally, concave internally, directed up-

ward and a little outward. The main branches grow rapidly shorter

from base to summit, and tend more directly outward. The result of

this arrangement is an egg-shaped brauchia, the small end outward.

There would appear to be normally four branchiae, but none of our

specimens show more than three.

The tentacular cirri are short, numerous.

The lateral membrane of the second segment is short but high j outer

margin convex ; the corresponding membrane of the third segment is

lower, but extends from the dorsal to the ventral surface.

The anterior ventral shields are very short ; the others are variable

in form ; they may be square, or their length may be more or less than

their width.

There are two series of capillary setse (figs. 76, 77), the setae not dif-

fering much from each other except in length.

The uncini of the anterior segments (fig. 78) do not differ much
from those further back, and will be seen to closely resemble those of

Pista cristata, as figured by Malmgreu. The elongated inferior process,

said by Malmgren to exist on the uncini of the first six uncigerous seg-

ments in this species, we found on all uncini. It does not seem, how-
ever, to be a process of the uncini, but a tendon or cord, derived from
a membrane, which, in part at least, covers each uncinus. We were

able to trace this membrane to the extent shown in fig. 78. On all the

species of this family which we have had an opportunity to examine
we have found a similar membrane and similar cords, when sufficient

care has been taken with the preparation of the uncini for examination.

It may further be noted, both as regards this sjjecies and Pistapalmata,

that the uncini are not simply flattened with a single series of terminal

points, but that the apex is much widened, with transverse series of

points, each series composed of from three to five points, corresponding

to the single series seen when the uncinus is viewed from the side.

The notes on color were made by Professor Verrill. Anterior region

dull olive-green dorsally, sometimes tinged with reddish, and usually

with more or less distinct transverse lines of reddish between the seg-

ments, these liues less marked in front. On the sides each torus is sur-

rounded by a broad band of dark blood-red, and above each setigerous

fascicle, except m front, there is a red spot. On the sides, between

the segments, are narrow i^ale-olive sutural bands. Ventral surface

pale-olive or yellowish-green. Each ventral shield with a conspicuous

red spot on the lateral borders, those on the posterior shields being con-

nected with the lateral bands. Feet, pale greenish. Posterior portion
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of body plain yellowish-green or olive green. Branchiae greenish, or

yellowish, or flesh-color with bright red blood vessels showing through.

Length of largest specimen, 75™°^.

Tube formed of coarse sand.

Found at Wellfleet in sand at low water.

Not common.
PiSTA PAIMATA.

(PL. VII, Fig. 79.)

Sdonopsis palmata Verrill. Invert. Animals of Vin. Sound, p. 614. 1874.

Scionopsis pahnata Webster. Annel. Chaet. of the Virginia Coast, p. 262, 1879. Of
New Jersey, p. 128. 1880.

Found sparingly at low water.

The considerations that lead us to unite this form to Pista have been

stated above.
TRICHOBRANCHUS Malmgren.

Trichobranchus ! GLACiALis Malmgren.

Nord. Hafs-Ann., p. 395, pi. xxiv, fig. 65. 1865.—Ann. Polycht., p. 220. 1867.

We found but one specimen of this genus, and that without branchiae,

and otherwise much injured. Depending mainly on the setae, we refer

it with some doubt to Malnjgren's species.

Sand; low water.
POLYCIRRUS Orube.

PoLYCiRRUS EXiMius Verrill.

Torqut% eximea Leidy. Marine Invert. Fauna'of R.I. and N. J., p. 14, pi. xi, 51, 52.

1855.

Pohjcirru8 ex^viiua Verrill. Invert. An. Vin. Sound, etc., p. 616, pi. xri, /. 85, 1879.

Webster. Annel. Chaet. of the Virginian Coast, p. 263, 1879. Of
New Jersey, p. 128. 1880.

ENOPLOBRANCHUS Verrill.

Enoplobranchus sanguineus Verrill.

Chcctoiranchus sanguineus Ykrihi,!,. Op. cit., p. 616, 1874.
'

Enoplobranchus sanguineus Verrill. Check-list (advance sheets).

Webster. Annel. Chjet. ofthe Virginia Coast, p. 263. 1879.

Found only at Wellfleet. Sandy mud; low water; abundant.

Family SABELLID^.

SABELLA {L.) Malmgren.

Sabella microphthalma Verrill.

Verrill. Invert. Animals of Vin. Sound, p. 618. 1874.

Webster. Annel. Chaet. of the Virginian Coast, p. 275. 1879. Of New Jersey, p.

128. 1880.

Not common. Found at low water.
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POTAMILLA Malmgren.

PoTAMiLLA NEaLECTA Malmgren,

(PL. VII, Figs. 80-84.)

Nordiska Hafs-Annulater, p. 401, jjI. xxvii, fig. 84. 1865. Aunulata Polychseta p.

222. 1867.

The specimens, "which we refer, without much doubt, to this species,

were pure white, very beautiful. The ventral sulcus, contrary to the

generic diagnosis, was continued on the dorsum, although seen with dif-

ficulty in alcoholic specimens. The branchial cirri were readily lost.

Length, G0°>'^.

Diameter, S"*™.

Length of branchiae, 9-13™™.

Length of first eight segments, 9"™.

Dredged in 25 fathoms ; sand and sheila.

PoTAMiLLA RENiFOEMis Malmgren.

Sdbella reniformis Leuckakt. ArcMv. f. Naturg., p. 183, pi. 3, fig. 6. 1849 {te»te

Malmgren).

Sahella oculifera Leidy. Marine Invert. Fauna of R. I. and N. J., p. 13, pi. xJ., figs.

55-61. 1855.

QUATREFAGES. Hist. Nat. dcs Annies, vol. ii, p. 461. 1866.

Sahella asperaa Kroyer. Bidrag till Sabellerne, p. 19. 1856.

Sabella oculata KuoYER. Bidrag till Sabellerne, p. 22. 1856.

Sahella reniformis Sars. Christ, vid. Selsk. Forh., p. 123. 1861.

Sahella {PotamiUa) reniformis Marion-Bobretzsky. Annales des Sci.Nat, vol.ii, p.

91, pi. xi, lig. 22. 1875.

PotamiUa reniformis Mai.mgren. Annulata Polycb., p. 222, pi. xiv, fi^. 77. 1867.

PotamiUa oculifera Verrill. Invert An. of Vin. Sound, p. 617, pi. xvii^ fig. 86. 1874.

PotamiUa reniformis Verrill. Check-list.

We collected but one specimen of this species. Dredge'l in 26 fatiioms
j

sand and shells.

OTHONIA Johnston.

Othonia Fabricii Johnston.

Othonia Fahricii, Johnstox. Lond. Mag. Nat, Hist., vol. vlii, 181, fig. 19 {te*t« Malm-
gren and Claparfede).

Fahricia Leidyi Verrill. Op. cit., p. 619. 1874.

For the remaining synonomy of the species see Malmgreji, Annulate

Polychaeta, p. 225. Also Clapar^de, Annel. Chet. du Golfe de Naples,

p. 151. Malmgren's rejection of Fabricia seems to be valid, .\nd Clapa-

rMe's claim for Othonia, as opposed to Amphicora, seems equaVy sound

;

but his retention of Fabricia is not desirable. On decaying wcK.>d, near

high water mark.
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MYXICOLA {Koch) Malmgren.

Myxicula Steenstrupi Kroijer.

Myxicola Steenstrupi KrOyer. Bidrag til Kuuds., om Sabellerne, p. 35. 185G.

Malmgren. Nord. Hafs-Auu., p. 408. 1865. PL xix, tig. 00.

Annulata Pulychaita, p. 227. 1867.

Myxicola Sarsi Kroyer. Op. cit., p. 9. 1856.

Sars. Christ. Vid. Selsk. Forh., p. 130. 1861.

Body white or yellowish white. The anterior segmeiits, 3-6, may be
brown, or white, or mottled. After the fourth segment there may be
one, two, or three circular brown specks on the sides of each segment.

These spots fail on a few of the posterior segments, but on the sides

of the anal segment they are numerous, from four to twelve on each side,

according to the size of the specimen. The branchiae are greenish yel-

low at base, with their outer two-thirds reddish brown, or they may be
greenish white throughhout; branchial cirri of the same color as the

branchiffi.

Dredged in 25 fathoms ; sand and shells.

Family SERPULID^.

HYDEOIDES Gunneriis.

Hydroides dianthus Verrill.

Serpula dianthus Verrill. Invert. An. of Vin. Sound, p. 620. 1874.

Hydroides dianthus Verrill. Proc. Acad. Nat. Sci., p. 300. 1878.

Webster. Annel. Chast. of the Virginian Coast, p. 266. 1879.—
Of New Jersey, p. 128. 1880.

ater, on shells, etc.

SPIRORBIS Daudin.

Spirorbis borealis Daudin.

Very common at low water, on sea weed, etc.

Genus incertce sedis.

We collected a single injured specimen, which we have so far been
unable to refer to any described family. It presents, however, so many
peculiarities that it seems desirable to describe it as far as possible.

THAUMASTOMA h. g.

Head rounded behind, flattened and elongated in front ; without ap-

pendages. Proboscis protrusible, digitate at extremity. No jaws. First

segment with median cirrus. Dorsal setse of first segment much elon-

gated, directed forward. Ventral setae of first two segment in two series

;

S. Mis. 110 47
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one capillary ; the other stout, spinous ; all other setae capillary. Each

ramus, after the first segment, furnished with a transverse plate, thin,

lateral, projecting, outer margin lobed. All segments biramous.

Thaumastoma singulaee n. sp.

(Pl. VII, Figs. 85-94.)

Head composed of two parts; anterior two-thirds flattened (fig. 85),

nearly quadrangular, slightly emarginate in front
;

posterior third

rounded, convex, bearing two pairs of minute black eyes; destitute

of appendages.

The proboscis was seen extended to a length about equal to that

of the head ; the incisions dividing it into lobes were observed to run

back about one-half this length. In alcohol the proboscis was nearly

Avithdrawn, showing pnly its anterior end (fig. 86) ; its inner surface

was densely ciliated.

The dorsal ramus of the first segment is composed (fig. 85) of two

stout, conical cirri, longer than the head; the upper of these points

forward ; the lower forward and outward ; between their bases rise two

distinct bundles of capillary setaj, which are directed forward, and reach

beyoud the head. The lower ramus of the first segment consists of a

transverse, convex, fleshy lobe, terminating above in a short, stout,

blunt, rounded process ; in front of this plate are two rows of setae; those

forming the anterior series (fig. 93) similar to the posterior (fig. 92), only

longer and more delicate, but still having rather the form of spines than

of capillary setse, these anterior setae are very light colored, nearly

white ; the posterior series is composed of G-S stout yellow spines (fig.

92).

The second segment has its dorsal ramus composed of a depressed

fleshy lobe (not seen in the figure, which is a front view), from which

arises a fan of capillary setae (figs. 87, 94), while in front of this lobe is

a thin, projecting jilate, divided along its outer margin (fig. 87) into six

unequal, bluntly rounded lobes.

This lower ramus is much like the corresponding ramus of the first

segment, but lacks the superior process. In this ramus is a posterior

row of black spines, similar to those of the first segment, except in color,

and an anterior series of very fine capillary setae, much shorter and more
delicate than the capillary setae of the segments behind, shorter even

than the spines of the same ramus. Behind the second segment all the

setae are capillary and arise from more or less well-marked rounded
lobes.

On the third segment a digitated plate runs down the side of the

body, in front of both rami. It has twentj^-one lobes (fig. 88) along its

outer margin, and runs from above the dorsal ramus to below the ven-

tral. On the fourth segment there are two such lobes (fig. 89). After

the fourth segment the dorsal lobe steadily shortens, till on the seven-
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teentli segment (fig. 91) it is reduced to a single, flattened, tapering

projection. Meanwhile the ventral lobe retains about the same size on

all segments, but shows great irregularities in the number and depth of

the incisions forming its lateral lobes. From the eighth segment the

dorsal rami and setae have an upward direction ; on theeighth they are

even directed inward, but as this does not occur on the segments behind

the eighth, it may be due to accidental distortion; in like manner the

ventral rami of the eighth segment are turned (disiilaced ?) upward
;

on all segments behind the eighth the ventral setae point directly out-

ward, instead of obliquely downward, as on the preceding segments.

After the first two segments the setse of both rami are much alike,

but those of the dorsal rami, after the fourth segment, are much more
numerous, forming a stout, closely crowded bundle.

The general outline of the body is shown in figs. 87-91, which are

lialf segments ; it is depressed with slightly convex dorsal and median
fields as far back as the sixteenth segment ; here the dorsum becomes

more convex (fig. 91). It is possible that this change may take place

somewhat more gradually than this statement would indicate, as the

dorsum is somewhat injured for a few segments anterior to the sixteenth.

Ko color notes were made, but as we remember it the general color

was dirty white.

Length of 22 segments, IS™"".

Greatest width (at twelfth segment), S'"'". This width diminishes a

little forwards, the width of the first segment being 3"™.

Dredged on a sandv bottom in about 20 fathoms.





EXPLANATION OF PLATES

PLATE I.

Eteoxe cinerea n. »p.

Fig. 1.—Auterior foot, X IG.

2.—Middle foot, X 16.

3.—Posterior foot, X 16.

4.—Head aud buccal segmeut, x Ifi.

5.—Seta, x 300.

PODAltKE C^CA «. Sp.

Fig. 6.—Head aud auterior segments, X 70.

7.—Eighth aud ninth segments, x 70.

8.—Seta, X 450.

Hesioxe agilis h. sp.

Fig. 9.—Head aud auterior part of alimentary canal, X 45.

10.—Foot, from middle of body, X 45.

11.—Compound seta, X 400.

PLATE II.

Syllides convoluta n. ap.

Fig. 12.—Head and anterior segments, X 85.

13.—Outline of middle segmeuts, X 85.

14.—Compound seta, X 7.50.

15.—Simple seta (acicula), x 7.50.

16.—Foot, X 150.

Streptosyllis areN/E v. g., n. «p.

Fig. 17.—Head aud first two segments, X 65.

18.—Outline of under surface of head, X 85.

19.—Posterior segments, X 35.

20.—Foot with articulated jointed cirrus, X 85.

21.—Foot, to show ventral cirrus, X 85.

PLATE III.

Streptosyllis aren^e n, g., n. 8p*

Fig. 22.—Compound seta, X 400.

23.—Simple seta, X 400.

[431 '41
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SpH^ROSYLLIS BKE\nFROXS «. Sp.

Fig. 24.—Head and first two segments, X 130.

25.—Posterior segments, x 130.

26.—Foot with cirri, X 230.

27.—Single dorsal cirrus witli double constriction, X 230.

28.—Compound seta, X 7.50.

29.—Simple seta, X 750.

30.—Simple seta, X 750.

P^DOPHYLAX HEBE8 «. «p.

Fig. 31.—Head and anterior segments, X 85.

32.—Posterior segments, X B.">.

33.—Anterior compound seta, X 750.

34.—Posterior compound seta, X 750.

35.—Ordinary simple seta, X 750.

36.—Posterior simple seta, X 750.
^

Nerkis tenuis )i. sp.

Fig. 37.—Head and first two segments, X 25.

PLATE IV.
-^

Nereis tenuis n. sp.

Fig. 38.—Proboscis, ventral view, X 25.

39.—Foot from tenth segment, posterior view, X 50.

40.—Posterior loot, posterior view, X 50.

41.—Seta of dorsal ramus and upper part of ventral ramus, X 750.

42._Seta of lower bundle, lower ramus, X 750.

43.—Seta of ventral ramus, x 750.

Staurocepiiau's c^cus n. sp.

Fig. 44.—Head and first two segments, X 130.

44a.—Lower jaw, X 130.

45.—Foot from large specimen, X 130.

46._Seta, upper part of upper bundle, X 7.50.

47.—Seta, lower part of upper bundle, X 7.50.

48.—Seta, lower bundle, X 7.50.

PLATE V.

GoNiADA tJRACiLis VerriU.

Fig. 49.—Head and first segment, X 50.

50.—Anterior foot, X t5.

51.—Foot from twenty-seveiith segment, X 85.

52.—Middle foot, X '^o.

Spi<i Rathbcni h. sp.

Fig. 53.—Head and first two segments, without tentacles, X 86.

54.—Foot of second segment, anterior view, X 160.

55.—Branchiated segment, X 160.

56.—Short setie, found sparingly in both rami, X 750

51.—Ordinary dorsal seta. X 7.'>0.

58.—Ventral uncinuK. x 750.

59.—Anal cirri, X <>
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Streblospio Benedicti Webster.

Fig. 60.—Head and first segment, without tentacles, showing origin of branchiae

side view, X 130.

61.—Head, dorsal view, X 130.

62.—Fourth segment, transverse section, X 85.

63.—Posterior segments, transverse section, X 85.

64.—Posterior segments, with anal sucker, X 130.

PLATE VI.

Spiophanes Verrilli n. gp.

Fig. 65.—Head with tentacles, x 25.

66.—Head without tentacles, X 25.

67.—Fourth segment, transverse section, x 25.

68.—Sixth segment, transverse section, x 25.

69.—Fifteenth segment, transverse section, x 25.

70.—Dorsal seta, X 450.

71.—Anterior ventral seta, X 450.

72.—Ventral uncinus, X 4.50.

NiCOLEA VIKIDIS n. »p.

Fig. 73.—Anterior brauchia, X 70.

74.—Uncinus, X 750.

PiSTA INTERMEDIA tl. »p.

Fig. 75.—Single branch of branchia, X 35.

76.—Long capillary seta, X 130.

77.—Short capillary seta, X 130.

78.—Anterior uncinus, X 450.

PLATE VII.

PiSTA PAI.MATA ( Vei-nll).

Fig. 79.—Anterior uncinus, x 450.

POTAMILLA neglecta Malmgren.

Figs. 80, 81.—Anterior capillary setae, X 230.

82,83.—Anterior pointed uncini, X 230.

Fig. 84.—Anterior uncinus, X 230.

Thaumastoma singulare h. g., n. sp.

Fig. 85.—Head and first segment, X 15.

86.—Anterior end of proboscis, X 15.

87.—One-half of second segment, transverse section, X 15.

88.—One-half of third segment, transverse section, X 15.

89.—One-half of fourth segment, transverse section, X 15.

90.—One-half of eighth segment, transverse section, X 15.

91.—One-half of seventeenth segment, transverse section, X 15.

Figs. 92, 93.—Set* from first segment, X 85.

Fig. 94.—Ordinary seta, x 85.
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PLATE VIII.

SPH^EltOSYLLIS LONGICIKRATA 11. sp.

Flo. '.>').—Anterior part of body, X B;').

1H>.—Po.sterior segmeuts, X liW.

1)7.—Foot with cirri, X '215.

98.—Long compound seta, terminal part, X 750.

99.—Short compound seta, X 750.

100.—Simple set a, X 750.

EULALIA DUBIA )l. Sp.

Flii. 101.—Head and first two segments, X IB.

102.—Anterior foot, X 50.

103.—Middle foot, X 50.

104.—Posterior foot, X 50.

105.—Seta, X 500.



Keport U. S. F. C. 1881.—Webster. Anuelida Chaetopoda. PLATE I.





Report U. S. F. C. 1881.—Webster. Annelida Chittopoda. PLATE II.





Report U. S. F. C. 1881.— Webster. Annelida Chastopoda. PLATE III.





Report r. S. F. C. 1881.—Webater Auuelida Chaetopod; PLATE IV.





Repoit U. S. F. C. 1881.—Webster. Auuelida ChiPtopoda. PLATE V.





Report TJ. S. F. C. 1881.—Webster. Annelida Chatopoda. PLATE VI.





Kcpoit U. S. F. C. U><81.—Wubster. Auueliila ChiL'topotl PLATE VII.





Keport U. S. F. C. 1881.—Webster. Annelida Chaetopoda. PLATE VIII.
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Kculifera. synonym 38
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Savigny cited 5, 7, 9, 10, 11, 20
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Serpula dianthus 39

Serpulidie. family 39
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South Norwalk. Conn., .specimens from .
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17

Sphaerosyllis, description of genus 15
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fortuita 15

longicirrata 17

Spio rathbuni, description 28

.•*etosa - - 2^

Spiocha,'topter\is oculatus 28

Spionidffi, family 28

Spiophanes verrilli, description 3

Spirorbis borealis 39

Staurocephalus cjbcus, description 23

pallidua 23

Stemaspidae, family 27

Stemaspis fossor 27

Sthenelais picta 3

Stimpson cited 3, 4, 19, 27, 34

Streblospio benedicti 7, 30

Streptosyllis. description of genus 13
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Streptosyllis arenae, description 13

Syllidse, famOy 5,11,15

Syllides, genus 11

convoluta, description 11
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ochracea 13

Terebella bnmnea, synonym 34

ornata, synonym 34

TerebellidsB 34

Thanmastoma, genus, unassigned 1

description of genus 39

singulare, description 40

Thelethusidse. family 27
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Torquea eximea, synonym 37

Trichobranchus glacialis 1, 37

Trophonia affinis 27

Tumbull cited 19

Valla ciliata, synonym 32

Van Beneden cited 32

VeiTill cited ..1,2, 3, 4, 5, 6, 8, 19, 20, 22, 23, 25, 26, 27,

28, 31, 32, 33, 34, 35. 36, 37, 38, 39

Virginia, specimens from 5, 28, 37

"Webster, Prof H. E 1

"Webster cited 2, 3, 4, 7, 8, 15, 19, 20, 22, 23, 25,

26, 28, 30, 31, 32, 33, 34, 37

"Wellfleet, Mass .... 1, 3, 4, 7, 8, 19, 20, 22. 27, 28, 30, 31,
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XI -BIOLOGICAL ACTION OF THE SALTS CONTAINED IN SEA-
WATER FROM THE POINT OF VIEW OF THE MAINTENANCE
OF MARINE ANIMALS.*

By H. a. Coutaxce.

[Professor at the schools of naval medicine, pharmacist in chief to the Navy, anil President

of the Academical Society of Brest.']

Marine animals are organisms of excessive sensibilitj^, and are sub-

ject to the varied influences of the element in which they live. The
disposition of the fauna of the sea is dependent on the composition of

the salt water, the nature and quantity of the gases dissolved, and the

temperature, force, and operation of the currents. The succession of

species of marine animals in geological strata, little diflerent from each

other in the nature of the deposits, shows plainly that influences which

appear to us but of slight importance, have governed this succession

itself.

I wished to ascertain the infl^uences which the modifications in the

nature of the salts dissolved might have on the marine animals, and
with this view I entered upon a series of researches for the i)urpose of

establishing a biological parallel between these salts. My experiments

ha^'e been solely devoted to the molluscs of our shores, especially those

which form articles of food for our population.

The sea water contains for every 1,000 grams an average of 35 grams
of dift'ereut salts in solution, among which chloride of sodium appears

to exercise the most important influence on animal life. The supposi-

tion is doubtless permissible that the other substances are useful to a

certain limited extent, and have, apparently at least, no hurtful in-

fluence.

*'' Action hiologique des sels de Vean de mer au point de rue de Ventreiien des animaux
marins." From Bulletin mensiiel de la Socidte vationale d'Acclimatation de France, 3d.

series, vol. X, No. 2, February, 1883. Bead at the 19th meeting of the learned socie-

ties, in 1882, in general session. Translated from the French by Herman Jacobson.

[1] 749



750 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [2]

1 have prepared eight solutions coutaining 35 grams per 1,000 of dis-

tilled water, of the fellowing substances :

Solution 'So. 1 : Chloride of sodium iff o

No. 2 : Chloride of magnesiiira ^. two
No. 3 : Sulphate of magnesia tfto
No. 4 : Bromide of potassium y^§o
No. 5 : loduret of potassium rtlo"

No. 6 : Chloride of potassium yff^

No. 7 : Sulphate of soda j-|f^

No. 8 : Sulphate of potash j^^
Here we have eight solutions, each containing one of these natural

elements of the sea-water, in the proportion in which it contains all of

them. The sulphate of soda alone does not belong, properly speaking,

to sea-water, although its elements are contained in it.

Three other solutions have been prepared, in which all the elements

are found united, but in which the quantitative preponderance which in

the water of the sea belongs to the sea-salt, is given (1) to chloride of

magnesium, (2) to chloride of potassium, (3) to sulphate of magnesia.

The following is the composition of these solutions :

Solution No. 9 :

Chloride of magnesium 27. 00

Chloride of potassium 0. 75

Chloride of sodium 3. 70

Sulphate of magnesia 2. 30

Sulphate of lime 1. 50

Bromide of potassium 0. 02

Distilled water 1000. 00

Solution No. 10

:

Chloride of potassium : 27. 00

Chloride of magnesium 3. 70

Chloride of sodium 0. 75

Sulphate of magnesia 2. 30

Sulphate of lime . . 1. 50

Bromide of potassium 0. 02

Distilled water 1000. 00

Solution No. 11

:

Sulphate of magnesia 27. 00

Chloride of magnesium 3. 70

Chloride of potassium 0. 75

Chloride of sodium . 2. 30

Sulphate of lime 1. 50

Bromide of potassium 0. 02

Distilled water 1000. 00
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Another solution was composed as follows :

Solution No. 12

:

Chloride of sodium . . 8

Chloride of potassium 8

Chloride of magnesium . 8

Chloride of calcium 8

Besides these solutions, or means of experimentation, there were also

employed

:

Solution No. 13 : Natural Vichy water (Celestins).

No. 14 : Common water (springs at Brest).

No. 15 : Natural sea-water (roads of Brest).

No. 16 : Atmospheric air.

The Vichy water represented an aqueous element different from the

sea-water, but rich in salts of soda. It was also necessary to compare

the action of the artificial elements with that of the natural element,

the sea-water, and to observe whether mollusks, well enclosed in their

shells, could not live for some time in fresh water, or even in the air.

Method of experimentation.—The above solutions were poured

into porcelain capsules, placed in the light at an average temperature of

12°. Every two days the evaporated water was replaced by distilled water,

so as to keep the solutions in the same state of concentration. Every day

these solutions were strongly aerated and shaken, with the view of

maintaining conditions analogous to those of sea-water. Mollusks re-

cently caught were i)laced at the bottom of the capsules at a distance of

20 centimeters from the surface of the liquid.

SuB.TEC'TS OF EXPERIMENTATION.—A Very Small number of species

have been subjected to these physiological experiments.* They are

:

The reticulated venus-shell ( Venus reticulata).

The common mussel (Mytilus eduUs).

The paJourde
(
Venus decussata).

The common periwinkle {Littorina vulgaris).

The huccin of the British Channel {Tritonium undatum).

By reason of their different organization these mollusks have given

very different results. The bivalves, mussels and venuses, which can

shut themselves up between their valves, have as a general rule showed

greater resistance than the opercular spiral -shelled mollusks, peri-

winkles and buccius. Of these the periwinkles, whose operculum can

close entirely, prudently retired into the remotest coils of the spiral, and

were thus better protected than the buccins, whose opening does not

shut tightly, and into which the water can easily enter by the canal at

the mouth of the shell.

The bivalves, which can resist external intluences, whilst inclosed be-

tween their valv^es, do not by any means act in the same manner. In

* Oysters, subjected to the same experiments, have sliowu great variableness of im-

pressions, and have generally succumbed very rapidly in the different solutions.
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artificial elements the mussel resists less than the venuses; and among
these latter the reticulated venus or clovisse shows less resistance than

the palourde {Venus deeussata), which exhibits a remarkable degree of

resistance. In the solution of sulphate of magnesia, for instance, the

mussel succumbed after ten days, the reticulated venus-shell after fifteen,

whilst the palourde was still alive after sixty days. These proportions

were very nearly maintained in the other solutions relatively to the

duration of life in these mediums.

Below is given the result of these experiments as regards the palourdes

(
Venus decussata). Five specimens of this kind w^ere on the 10th Janu-

ary, 1882, i^laced, under the same conditions, in each of the different

solutions mentioned above. The same care was bestowed on all of them,

and they were properly aerated every day. At the same time a certain

number of these mollusks were placed, near to the former, in vessels

containing natural sea-water.

January 10. Experiments commenced with the palourdes.

25. They succumbed in the ioduret of potassium.

February 10. They succumbed in the chloride of potassium.

15. They succumbed in the air.

IS. They succumbed in the sulphate of potassium.

18. They succumbed in the common water.

20. They succumbed in the solution No. 10.

20. They succumbed in the bromide of potassium.

20. They succumbed in the chloride of magnesium.

25. They succumbed in the Vichy water.

22. They succumbed in the chloride of sodium.

22. They succumbed in the solution No. 12.

24. They succumbed in the solution No. 9.

March 10. They succumbed in the sulphate of magnesia.

10. They succumbed in the solution No. 11.

15. Some palourdes are still living in the sulphate of soda.

15. The palourdes placed in the sea-water are alive.

Observations on these facts.—It appears from these experi-

ments that, in spite of the possibility of shutting thems Ives up between

their valves, the venuses yield to the action of the surrounding mediums,

since their power of resistance is not equal.

Salts of i)otash seem much less favorable than the salts of magnesia,

and especially than salts of soda. Life ceased first in the ioduret, the

bromide, the chloride, and the sulphate of j^otassium, and in solution

No. 10, the prevailing element of which is chloride of i)otassium.

The salts of soda and magnesia still maintained life when the animals

had succumbed in the salts of potash. Solution No. 9, for instan<;e, the

principal element of which is chloride of magnesium, i>reserved its in-

habitants alive much longer, and the same applies to the sulphate of

magnesia alone and in solution No. 11.

The resistance of the palourdes in the Vichy water shows the favor-
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able action of salts of soda on the preservation of life in marine ani-

mals ; for forty days the palourdes lived in this mineral water !

It was in the sulphate of magnesia and the sulphate of soda that life

was sustained longest, the latter excelling the former. On the 12th

March I tasted some of the Venus decussata which had been kept in sul-

phate of soda for sixty days, and found their flavor excellent and with-

out any trace of a bitter flavor. This observation might prove useful

in alimentary economy, as the palourde is a highly prized shell-fish, and

sulphate of soda can be bought cheap.

It is a fact worthy of remark that it was only in the solutions of sul-

phate of soda and sulphate of magnesia that green algae commenced to

make their appearance at the end of sixty days. The conditions favor-

able to marine animal life are then apt to develop vegetable life. There

is nothing surprising in this parallelism, but it receives from the pres-

ent circumstance a curious confirmation. One singularity appears:

the solution of chloride of sodiun) (impure marine salt) did not sustain

life as long as the solutions of salt of magnesia and sulphate of soda,

and yet salt is an essential element of the sea- water. This proves that

the mollusks are adapted, not to pure salt, but to that peculiar mixture

which constitutes the natural sea-water; and that the secondary ele-

ments, as regards their quantity, play an important part. This gives

us reason to suppose that the accidental modifications of the water of

the sea during the different geological periods must have had a great

deal to do with the extinction of various species.

The venus remained closed in most of the solutions, the nature of

which they doubtless learned to know by opening their valves a very

little. Meanwhile they occasionally put their siphons outside the shell,

for instance in the sulphate of magnesia and in the sulphate of soda.

In the solution of chloride of sodium and in the sea-water they had their

siphons out nearly all the time.

The palourdes can live for more than a month in the air in a cool

place. For about twenty days they remain shut; later they open their

valves and protrude their siphons. At the least touch they draw them
in and close their valves. Then comes the moment when the striped

muscles which bring the valves together have no longer the strength

to do this, although the smooth muscles which retain them will still do
so, when one closes the valves. In all the solutions in which these

mollusks have lived these same phenomena could be observed.

The weakening of the muscles showed itself first in the striped part

of the adductors, which draw the valves together, and later in the

smooth part of the same muscles, which held the valves artificially

closed for a constantly decreasing period.*

The Venus reticulata, or clovisses, showed the same phenomena; the

order of extinction of vitality in the different solutions was the same;

*See De VAnergic et de la structure muficulaire chez les mollusques ac^phalea. [On the

energy and muscular structure of the acephala.] By J. B. Baillifere, Paris.

S. Mis. 110 48
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but tliese mollusks did not live as long as the preceding ones. They suc-

cumbed a mouth after they had been placed in the solutions, first in the

salts of potash, then in the salts ol magnesia, and finally in the salts of

soda.

The periwinkles resisted longer than the bivalves, and showed less

repugnance to sulphate of soda, in which they lived forty days.

The great buccin succumbs much quicker, as it canno:^ close its shell

hermetrically like the periwinkles. At the end of twenty-four days it

died in most of the solutions employed, especially in the salts of potash.

Its life was prolonged forty-eight hours in solution No. 12, in the sul-

phate of magnesia, and in the sulphate of soda, but soon came to an

end.

During all the time these experiments were going on, from January

10 to March 15, the palourdes and the periwinkles lived in the sea-water

of the laboratory, the Venus reticulata and the mussels not quite so

long, and the buccins only a few days.

It is a very important fact, to which we direct special attention, that

the salts which constitute the sea-water and the different solutions

which we employed gave to the water the faculty of dissolving variable

quantities of atmospheric air. We proved by direct experiments that

the solutions of salts of soda retain more air when agitated by it than the

solutions of salts of potash. This Avould, therefore, prove that the

poisonous character of the salts mentioned in our experiments is caused

in part by the circumstance that they do not let their solutions be-

come sufiiciently aerated ; their action produced asphyxia. This explains

why the sulphate of potash and the sulphate of soda, neutral salts to

which the mollusks are by no means adapted, act so differently upon

them, the salts of potash killing them quickly and the salts of soda

preserving them for some time.

From these experiments the following conclusions have been reached:

1. The saline elements of the sea-water act very differently on mol-

lusks.

2. Every modification in the composition of the sea-water finally be-

comes fatal to the life of these animals.

3. Their greater or less resistance depends on their organization. Bi-

valves resist better than spiral shells, and in these two groups the re-

sults vary according to the different species.

4. Salts of potash are less favorable to the life of mollusks than salts

of magnesia; and salts of magnesia are less favorable than salts of

soda.

5. Outside of the salts dissolved in sea-water the sulphate of soda

seems to possess a well-established preserving neutrality.

G. The death of the bivalves is caused by a general weakening of the

muscles.

7. As the muscles can no longer either draw together or open the

valves, the animal is exposed to the unfavorable or poisonous action of

the element.



XII.-THE PROTOZOA AND PROTOPHYTES CONSIDERED AS THE
PRIMARY OR INDIRECT SOURCE OF THE FOOD OF FISHES.*

By John A. Ryder.

In the course of observations made during the last few years the

writer has been more and more impressed with the importance of the

Protozoa and Protophytes as an indirect or primary source of much of

the food consumed by man. This is notably true of what is known as

fish and shell-fish food. As very striking instances of the truth of these

propositions we need only to allude to the various edible species of

the herring family, the shad, herring, and sardine, the gill-rakers of

which are modified so as to enable them to strain the minute living or

ganisms out of the water which is passed through the mouth in respi-

ration; the menhaden or J5revoor^ia, which is of the same family and
swarms along our coast, and which in its turn furnishes a large propor-

tion of its food to the edible bluefish, and so serves this tyrant of the

sea as a strainer, elaborator, and accumulator, as it were, of the minuter

life of the oceanic wastes which it inhabits. The oyster, in like manner,

subsisting as it does entirely upon Protozoa, Diatoms, minute ciliiited

larvae, &c., reminds us forcibly that for some of the most savory luxu-

ries of the table we are indirectly indebted to the existence of countless

hosts of living marine beings which can be rendered visible only with

the help of a microscope.

Comparatively few fishes appear to be able to utilize the Protozoa

directly as a source of food. The most remarkable exception to this

rule was first made known by Professor S. A. Forbes, of Illinois, who
found the intestines of certain young suckers or Gatostomidce packed
with the shells or tests of Difflugian Khizopods. In the Proceedings of

the Academy of Natural Sciences of Philadelphia for 1881, Professor

Leidy states that upon examining two slides containing some of the

intestinal contents of young Myxostoma macrolepidotum and Erimyzon
sucetia submitted to him for examination by Professor Forbes he was
able to distinguish the shells of six distinct species of Ehizopods or test-

covered Amoeboid Protozoa. The habits of the fishes in question are,

however, mud-loving, and since they are provided with a more or less

suctorial mouth it is easy to understand how they might readily coa-

* Second edition, revised.
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surne large numbers of these Protozoans where the surface of the ooze

of the bottoms of the streams and ]>ools inhabited by the fishes was

favorable to the propagation and healthy existence of the former.

In order to render the vast multitude of Protozoa available as fish-

food it is necessary that they be consumed by larger organisms, which

in their turn may be consumed by the fishes. Upon investigating the

literature relating to the food of the smaller crustaceans, especially of

the Entomostraca, which enters so largely into the food supplies of most

young fishes and very many adult forms, I find that the almost unani-

mous testimony of various observers is to the effect that these creatures

are largely carnivorous, and subsist mostly upon Protozoa, or the low-

est grade of animal existence. In proof of the foregoing the following

extracts are here introduced.

In his Natural History of the British Entomostraca, page 6 of the

introduction, Dr. W. Baird remarks :
'• I have no doubt that most of the

Entomostraca are essentially carnivorous, and I have frequently seen

specimens of Cypris in their turn, as soon as dead, attacked immediately

by quantities of Cyclops quadricornis, which in a few minutes had fast-

tened themselves upon the dead animal, and were so intent upon their

])rey that they were scarcely frightened away from it by being touched

vrith a brush. In a short time the Cypris might be seen lying at the

bottom of the vessel, the valves of the shell separated and emptied of

its contents. Leeuwenhoek and De Geer not only maintain that the

Cyclops qiiadricornis lives upon animalcules, but that it even preys upon

its own young, a fact which I have also noticed myself. Jurine asserts

that the Cyclops quadricornis is carnivorous from taste, and only her-

bivorous from necessity; while the Daphnia pulex he distinctly affirms

lives upon animalcules. Place a few Entomostraca, such, for example,

as the Daphnue, Chirocephali, Lyncei, etc., in a vessel with pure, clear

water and only some vegetable matters in it, and they gradually be-

come languid, transparent, and finally die ; but mix with this water

some which contains numerous Infusoria, and the Entomostraca will

then be seen speedily to assume another aspect. They become lively

and active, and the opacity of their alimentary canal testifies sufficiently

the cause of it. When, indeed, we consider the amazing quantity of

animals which swarm in our ponds and ditches, and the deterioration of

the surrounding atmosphere which might ensue from the putrefaction

of their dead bodies, we see a decided fitness in these Entomostraca

being carnivorous, thus helping to prevent the noxious eftects of i)utrid

air which might otherwise ensue ; whilst they in their turn become a

prey to other animals which, no doubt, serve their purposes also in the

economy of nature."

" The food of the Lynceidcc,^^ says Baird, " consists of both animal

and vegetable matter, and while they prey upon animalcules smaller

than themselves they in their turn are devoured in great numbers by
insects larger than they are."
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Accordiuj? to Pritchard the Chyodorus spJicericus is the choice food of

a species of a fresh water Nais which he calls Lurco. " So great is the

voracity," he says, " of this creature that I have seen a middle-sized one

devour seven Lyncei in half an hour."

Eeferring to the Daphniadcc, our author again observes: "The food

of these animals, according to Straus, consists of vegetable matter, and

not animal ; but I have found that of two groups placed in separate

vessels of clear water, the one having only particles of vegetable mat-

ter i^laced beside them, while with the other there were also introduced

infusorial animalcules, the latter were much stronger, more active, and

throve better than the former."

This appears to be very strong evidence in favor of the animaleular

diet of these crustaceans. Other evidence, too, of quite as convincing

a character is not wanting. Those who have been in the habit of col-

lecting quantities of microscopic material from ponds and ditches have

frequently observed very large schools of Entomostraca in such places

where the water as a rule is not absolutely stagnant, but where an

abundance of duck-weed, fresh-water algse of many kinds, as well as

various water plants of the higher orders make a splendid nidus for

all kinds of Monads and ciliated and Amoeboid Protozoa. These are the

places where Cyclops, Baphnia, and allies flourish inland in fresh water.

The writer has also noticed them particularly abundant in the wide

river flats near the mouth of the Susquehanna at Havre de Grace,where

there are large areas many acres in extent which are covered with a

luxuriant growth of Potamogcton, Anacharis, and Vallisneria, making a

dense mat of delicate stems and leaves upon which countless multi-

tudes of Protozoa may fix themselves and abide. If in rowing through

such masses of aquatic vegetation one will stop the boat and stir care-

fully among the plants with the hand over the side, and cautiously

watch the result, one will often notice that great numbers of Entomo-

straca have been frightened from their leafy retreats. These are the

places where young shad ought to be liberated ; in such places they

would find an abundance of food at an early period, or as soon as they

are fitted to partake of nutriment by swallowing.

Just as we find the fresh-water forms of Entomostraca take to the

shelter of aquatic vegetation at the mouths of rivers, so it appears that

many of the marine forms seek protection, and probably food, under

cover of the fronds of marine algse. Here is what their most recent

monographer saj s in relation to this point :
" A large number of species

haunt almost exclusively the forests of Lam'inarice which grow on rocky

coasts at and below low-water mark ; the fronds ofLaminaria saecharina

in particular are the favorite abode of many species." (Brady, Monog.

Brit. Copep., Introd., i, p. 7.) Again, on page 9, he remarks " The

washing of the fronds and roots of Laminaricc, which may be dragged

up by means of the hooked grapnels used on many coasts by kelp-

burners, often affords multitudes of Copepoda."
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Tliey appear in many cases to be surface swimmers. I have myself

seeji schools of several thonsaiids of Daphniadw of a greenish yellow

color in the ditches south of Camden, N. J., swimming at the surface of

the water at midday in the bright sunlight. In the vicinity of Wood-
bury, in the same State, my friend Mr. W. P. Seal has taken great

numbers of abrightred colored Copepod, apparently related to the genus

Po7itella, and perhaps undescribed. They were suflBciently abundant

in some cases to impart a red tinge to the water.

Brady (Monograph British Copepoda) observes in his introduction,

vol. i, page 9 :
" The beds of fresh-water lakes seem to be very sparsely

populated with Copepoda, and as to swimming species it may, as a

general rule, be said that the weedier the pool and the smaller its ex-

tent the more abundant in all probability the Entomostraca.
" Many of the marine species pass their life apparently near the sur-

face of the open sea, and some of these, such as Calanus Jinmarchiafius,

Gunner, and Anomolocera Patersonii, Templeton, are frequently found

in immense profusion, the first-named species having been said to form

a very important part of tlie food of the Greenland whale, and it is re-

markable that in the Arctic seas not only do the Entomostraca attain

an enormous development in point of numbers, but also in individual

size, Arctic specimens, for example, of Calanus finmarcliiamis and Me-

tridia armata being many times the bulk of those taken in our own lati-

tude." {I. c.)

According to H. Woodward, in his article Crustacea, Eucyclopajdia

Britauuica, the fecundity of the Copepoda is truly surprising. " Cyclops

quadricornis is often found with thirty or forty eggs on each side, and

though those species which have but a single ovisac do not carry so

many, their number is still very considerable. Jurine isolated speci-

mens of Cyclops, and found them to lay eight or ten times within three

months, each time about forty eggs. At the end of a year one female

would have produced 4,442,189,120 young! Cetochilus is so abundant

both in the northern seas and in the South Atlantic as to serve for

food to such an immense animal as the whale. They color the sea for

many miles in extent, and when the experienced whaler sees this ruddy

hue upon the ocean he knows he has arrived at the 'pasture of the

whales.' They are to be seen in vast quantities off the Isle of May, in

the Firth of Fot th, during the summer mouths. Many Cetacea are at-

tracted thither, and vast shoals of fish also come to feed upon them.

One anomalous type of free Copepod is the Notodelphys ascidicola, de-

scribed by Allman, which is found swimming freely in the branchial

sack of Ascidia coinmunis."

The writer, in passing, would remark that he has frequently met with

Copepoda swimming freely in the ventral part of the branchial space

of Mya arenaria, in which the animals were probably not parasitical or

commensal, but had been drawn from without into the respiratory space

of the mollusk through the iucurrent part of its siphon.
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In the same article as previously quoted Woodward observes : "The
Cladocera are chiefly fresh water, and are distributed over the whole

world. Of this order the Daphnia pulexj so abundant in our [British]

fresh waters, is a good example. So numerous are they in our ponds in

summer as frequently to impart a blood-red hue to the water for many
yards in extent. In order to realize the wonderful fecundity of this and

allied genera, it is necessary to realize that when a Daphnia is only ten

days old eggs commence to be formed within the carapace, and under

favorable conditions of light and temperature it may have three broods

a month, or even a greater number, the larger species having as many as

forty or fifty eggs at once."

The remarkable fecundity of theCopepoda explains the extraordinary

abundance of the free-swimming species upon the high seas, and even

bays, where vast schools of these crustaceans become, in turn, the food

of vast schools of herrings, menhaden, and shad. Doubtless, the move-

ments of these fishes on the high seas are determined by the abundance

of their favorite food in various localities; that, like the whale, they

seek their marine pasture of crustaceans, as argued by Mobius. Even
larger forms of fishes, such as the huge basking shark {Cetiorhinus max-

imns), have their branchial apparatus adapted to capture small pelagic

organisms in the same way as the Cluj^eoids. The prodigious numbers

of herrings and menhaden is a proof of the abundance of the minute

pelagic organisms upon which, with scarcely a doubt, it may be sup-

posed they subsist. It is also not improbable that the vast schools of

pelagic Entomostracans are in pursuit of still smaller protozoan prey,

upon which they subsist and maintain their marvellous reproductive

powers. Mosely, in his "Notes by a Naturalist on the Challenger," ob-

serves :
" The dead pelagic animals must fall as a constant rain of food

upon the habitation of their deep-sea dependents. Maury, speaking of

the surface Foraminifera, wrote, ' The sea, like the snow-cloud, with its

flakes in a calm, is always letting fall upon its bed showers of micro-

scopic shells.'" Mosely records that he estimated, from experimental

data, that it would take four days and four hours for a dead Salpa to

fall to the bottom where the sea was 2,000 fathoms in depth. The deep-

sea fauna is probably well supplied with food from such sources. The
researches of Mr. John Murray, of the Challenger, fully confirm, and
greatly expand the significance of the views of Lieutenant Maury iij.

relation to the destiny of the marine foraminiferal shells. Wyville

Thompson, Voyage of the Challenger, I, 210, observes :
" Mr. Murray

has combined with a careful examination of the soundings a constant

use of the tow-net, usually at the surface, but also at depths from ten to a

thousand fathoms ; and he finds the closest relation to exist between

the surlace fauna of any particular locality and the deposit which is

taking place at the bottom. In all seas, from the equator to the polar

ice, the tow-net contains GloMgerinw." Some of these surface Forami-

nifera are relatively large, OrhuUna nniversahQiugas much as a fiftieth
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of an iucli in diameter, and hence of a sufficient size to be preyed upon
by a larger artliropod. The remarkable Pyrocystis noctihica, discovered

by Mr. Murray, and nearly a millimeter in diameter, is another inter-

esting surface form, as is also the P. fusiformis, which is allied to it>

Both are phosphorescent surface swimmers, and fall within the reach of

other surface animals as a probable source of food. To these may be

added the curious group of the Challengerida, together with the whole

of the Badiolaria, with their siliceous shells, which, in the warmer parts

of the high seas, actually tinge the surface when some of the highlj--

colored forms are abundant. From the surface of the mi«l-Atlantic the
"

Challenger crew obtained stalked iufusorians fixed to the shell of Spi-

rilla ; also an abundance of large radiolariaus. Haeckel, Monograph of

the Radiolaria, says the largest living Eadiolaria measure only a few

lines in diameter, but most of them are much smaller, and attain

scarcely a tenth down to a twentieth of a line in diameter. At Saint

Jerome's Creek, Maryland, in one of its arms which is now used as au

oyster i^ark, the writer found an abundance of a fresh-water Heliozoan,

not specificially distinguishable from Actinophrys sol. They were found

in great abundance at times on the surface of the slate collectors which
had been put down for the i^urpose of enabling the free-swimming fry

of the oyster to fix itself. This raises the question whether the fresh-

water protozoan fauna does not overlap the marine. The water in the

situation mentioned was not simj^ly brackish, but positively salt. In the

same place great numbers of stalked and tube or test building ciliate
.

forms of Protozoa were also found. The magnificent bottle-green Freia

prodiicta was found in the same locality in the greatest profusion. Some-

times several hundred mighthavebeen counted on a single square inch of

the surface of oyster shells, slates, or boards, giving such surfaces a dark-

greenish or speckled tint from their numbers. Very small species of

nudibranchiate mollusks {JEoHs and Doris) were found creeping amongst
and over the forest of Protozoa, pasturing oft" of them. Amongst the

tubes of the Freia, and attached to them, a small operculate Coilmrniay

with a rich brow^u-colored test, was found in abundance, and, rarely, a

very curious form of Tintinnus, with a tubular, subulate test, to the

inside of which the stalk of the inhabitant was attached, at one side,

about half way uj) from its base. The open or mouth end of the per-

fectly hyaline test was verj- strongly toothed, or serrate. The species

may be named Tintinntts Fergusonii. Another species of Freia has been

detected on the coast of New Jersey, by Professor Leidy, and, from a
verbal description given me by Dr. H. C. Evarts, a species occurs in the

vicinity of Beaufort, N. C. So abundant was Freia producta in Saint

Jerome's Creek that I apprehend that in its free-swimming young state,

previous to the time that it commenced to build its test, it afforded not

an inconsiderable proportion of food to the oysters jilanted in some
parts of those waters. Besides the Freia there were innumerable indi.

viduals of VorticeUa observed. One of these had a very thick brown-
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Uh cuticle 5 but for numbers these were again very greatly exceeded by

the compound stalked genera of bell-animalcules. Upon the very com-

mon alga, Laminaria, these were abundant, and upon the fronds of

another alga, the Grinnellia, in three or four fathoms of water, near the

middle of the Chesapeake, their number was truly astounding. In a

few such places where these algse were dredged up from the bottom,

covered with innumerable colonies of protozoans, it would doubtless be

much within bounds to state that there were 1,000 individual protozoan

zoiiids to the superficial square inch of frond surface. At this rate

there would be 39,204,000 zooids found to populate a single square rod

of frond surface. Estimating the number at only 100 per square inch,

which is low, and which would, I think, represent a fair average over

considerable areas where the conditions of life were favorable, there

would still be a stalked protozoan population of nearly four millions to

the square rod. The most abundant of these compound forms was one

which very much resembles Zoothamnium alfernans, ClaperMe, found on

the west coast of Norway. The same form was again found in vast

abundance upon algse in Cherrystone Eiver, near the mouth of the

Chesapeake, during the season of 1881. Upon one occasion I found it

in great abundance growing on the parts of the body of a Pinnotheres

which was living in the gill cavity of an oyster, its swarmers, or young,

as they were thrown off, in all probability forming part of the food sup-

ply of the mollusk.

I have been interested upon several occasions to observe that the very

minute stalked, collared monads, Salpingceca and Codosi(/a, are frequently

to be found attached to the stems of the compound colonies of bell-ani-

malcules, or gathered about in the vicinity of the jioint of attachment

of a single one. In such cases tlie monads appear to derive a benefit

from the currents or vortices set up in the water by the waving of the

ciliary crowns of their giant neighbors, which bring particles of food to

their very doors as it were. On one occasion I found individuals of a

species of Vorticella fixed to the egg-membrane of the ova of the cod

fish at Wood's Holl, Massachusetts, as had been previously observed

by R. E. Earll, and in their vicinity were several colonies of a compound

stalked monad, resembling the Dinohryon of Ehrenberg. On another

occasion I found something like Poteriodendron on the Zoothamnium

which covered a Pinnotheres inhabiting an oyster; but the chain of par-

asitism did not stop here, for on the monad as well as on the bell-animal

there were rod-like bodies attached which were presumably bacteroid,

as has been supposed by Stein. Stalked monads are probably nuich

more common than has been supposed, which reminds me that I have

detected the occurrence of Rhipidodendron spleiididum in the bogs and

ponds of New Jersey, a form which was described originally by Stein

from Bohemia. Minute as the stalked monads are, they must live on

still minuter beings, probably upon Microbia, or Schisonii/cetes, a group

of fungi, now known to be the active agents in putrefactive changes
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and proven in some cases to be at least the vehicles of infection in cer-

tain diseases. These organisms, which are very minute, are the first

to appear in disintegrating or i)atrefying organic infusions. If small

Protozoans, such as Paramceciiim, are left to die in improperly aerated

water, or water otherwise hurtful to them, they are, under favorable con-

ditions, immediately attacked by these Microhia,* which then in their turn

become an indirect source of supply of food for the grades next above

them, such as the free and fixed ciliate Protozoa, which feed upon

monads which have themselves fed on Bacteria or Bacillus-like organ-

isms, and so onward the matter of life takes its upward way.

The process of swallowing of many ciliate infusorians is as peculiar

as it is interesting. An opening, oftenest at one side of the body, is the

mouth, from which a short blind canal passes into the soft substance of

the animal's body. The rapid vibration of rows of cilia in the vicinity

of the mouth creates currents which set in the direction of the throat,

the lower end of which is dilated into a globular space by the force of

the currents produced by the cilia, in which the particles of food are

rotating in the contained water. This space enlarges gradually until

eventually its connection with the throat is suddenly broken by a col-

lapse of the walls which join the globular space with the former. In

this way food-vesicle after food-vesicle is taken into the body of the

animalcule, from which the creature will abstract whatever is useful

and cast out near the mouth whatever is contained in the food-vesicles

that is indigestible. The writer has seen the process in a number of

forms, and it is not unusual to observe a dozen or more food-vesicles in.

the body of a single Protozoan. Many parasitic forms, however, are

mouthless, such as Ojjalina, Benedenia, Pyrsonympha, Trichonympha, etc.,

where the nourishment is probably obtained from their hosts by transu-

dation through the body-walls. In other forms again comparatively

large objects are swallowed with apparent ease, judging from shells of

other x)rotozoan types which are found within their bodies. Such a

form I encountered in a slightly brackish water pool near New Point

Comfort, Virginia, during the summer of 1880. It was apparently a

very large species of Prorodon of an irregular cylindrical form which

had in a number of instances swallowed five or six large Difilugians,

Arcella vulgaris, the shells of which remained within the animal to tes-

tify to the nature of the food it had been devouring. Some other mbde
of swallowing such large prey is probably practiced by this large ciliate,

very diflerent from the method first described. In the same pool a very

* Ov ScUzomycelcs, tbo germs of which are abundant in the surrounding air, and

from which the infection in such cases is derived. In some eases it may be observed

that the body of the dead Protozoan is attacked at one side, which becomes the cen-

ter of multiplication, from whence the putrefactive organism multiples by germina-

tion, gradually invading and appropriating the dead protoplasm of the organism

upon which it feeds. These forms seem to have little or no power of forming living

matter de novo from ammonia, carbonic dioxide, and water, but, like animals, appropri-

ate pre-existing living matter, or such as has ceased to manifest vital phenomena.
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peculiar form of liypotricbous Infusoriau was detected, which was

clearly very nearly allied to Chilodon cucullulus of Ehrenberg, but the

dorsal, non-ciliated side of its body was not gently rounded, but flat,

with a prominent crenate rim surrounding it. From this peculiarity it

may be called Chilodon coronatus.

The mode of swallowing their food adopted by the fresh-water Ehizo-

pods has been elaborately described in a few instances by Professor

Leidy in his splendid monograph of this group, published by the Geo-

logical Survey of the Territories. Their food appears to be mainly veg-

etable, and consists, for the most part, of diatoms and desmids, though

a ciliated Protozoan or Ehizopod was occasionally met with in the body

of Amoeba. The marine Ehizopods appear to be herbivorous as well as

carnivorous, remains of both Protophytes and Protozoa having been

detected in their bodies. Vampyrella has been described as almost

parasitic upon the clustered frustules of Gomphonema.

Some aberrant ciliated forms, like the GastroiricJia and Goleps, are

somewhat peculiar in their organization, and we know little of their

feeding habits.

The Suctoria or TentacuUfera, which are abundant in some places,

both in fresh and salt water, appear to be indiscriminately herbivorous,

as well as carnivorous. In fresh water I have met with them infesting

the back of the common water leech, Clepsine, the species being appar-

ently Podophrya qiiadripartita. Of marine forms I have seen but two

that I could regard as distinct from each other ; the one, a very common
form, is the old and well-known Acineta tuberosa of Ehrenberg, with two

clusters of suckers. This form I have frequently seen with diatoms

which it had seized and fi-om which it was abstracting nutriment. The

other form was much larger than the preceding and appears to be iden-

tical with the species described under the name Podophrya gemmipara

by Hertwig. It has the same robust stalk, with the same close trans-

verse annular markings, the same taper, and is similar in the form of

the tentacles, which are often irregularly bearded or swollen. I was

enabled to observe in part its development, which is also similar to that

of the Helgoland species of the North Sea, above mentioned. They

were found in great abundance on the surface of the fronds oiLaminaria,

together with the Acineta tuberosa ; not as abundantly, of course, as

the Zodthamninm, but in sufficient numbers to make them a very con-

siderable factor in the protozoan life found in the vicinity of iSTew Point

Comfort.

The majority of the free Protozoa and many Monads, such as Nocti

hica, have scarcely been considered, but enough has been said, I think,

to give some idea of the actual importance of the minute animal and

vegetable life of the sea to make it clear that there is a most intimate

relation of dependence existing between the lowest and the interme-

diate forms of life. Why is it, for example, that we should find the

Copepoda so abundant among the Lammaria along the sea-coast ? Have
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we not showii that on the frouds of these algie there exists, iu most
iustauces, almost a forest of i)rot()zoau life upou which these creatures

may be supposed to pasture ? We do not find the Laminaria itself

eaten. Again, the foraminiferal and radiolarian fauna of the high seas

appears to be iu great measure, a surface fauna, according to the evi-

dence of a number of investigators. This fact appears to have an im-

portant relation to the vast shoals of Copepoda observed at the surface

of the sea by various naturalists and expeditions. It is not to be sup-

jjosed, however, from what has been said, that the Copepoda are the

only consumers of this vast array of individual Protozoa. Cross sec-

tions through the oyster, which the "writer has prepared and mounted,

show the tests of various genera and species of diatoms mixed among
the indigestible earthy matters and sediment which has been swallowed

along with the food. It is probable that the oyster swallows and digests

many of its own embryos, and not improbably many embryos of such

forms as Bryozoa and S])onges, besides the Diatoms, Desmids, and Pro-

tozoa which make up the most of its lood. Ordinarily the contents of

the stomach of the oyster are too much disorganized to learn much
about what it has recently swallowed, hence we are at a great loss to

know just exactly of what all of its food consists. Just so with the

Copepoda ; they themselves are doubtless eaten by other Crustacea,

these in turn by others. We saw that Boris and JEoUs pastured upon

the forests of fixed Protozoa, just as Planorhis, Lymnaeiis^ and Physa

pasture upon the Protozoa, Algse, Diatoms, and Desmids, in fresh

water. The great abundance of Copepoda and Amphipoda is, however,

the best evidence of the abundance ofstill smaller forms adapted to furn-

ish them with food. What multitudes of forms besides Copepoda must
largely subsist upon the Protozoa and Protophytes? Of such groups

we may name the Lamellibranchs, Pteropods, Worms, Bryozoa, Por-

ifera, and, doubtless, many Coelenterata. Some of these, notably the

Lamellibranchs, could probably not exist were it not for the numerous

Protozoa and Protophytes, upon which, from necessity, they are com-

pelled to feed.

What is true of the fauna of the sea appears to be in an equally great

measure true of the faunie of fresh water ponds, lakes, and streams.

Eecently I investigated some Bajjhniafkc v^hiiih had been kept for some
time in an aquarium; to my surprise I did not find any recognizable re-

mains of animal food in the intestines. The latter were, however, entirely

filled with a ijiarcode-like material, doubtless in part a digestive secre-

tion, together with what might have in part been animal food. The
vegetable food, consisting of Diatoms, unicellular AlgJB, spores of Fungi,

fragments of Oscillatorite, were so sparingly mixed with the intestinal

contents that they could not be regarded as contributing much to the

nutrition of the animal. The black or brown material, sometimes filling

the intestine of Eutomostraca, I find to consist in great part of humus,

particles of quartz sand and earthy matters, Avhich are of course indi-
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g(\stible. beiug thrown out of the vent, as in CJiirocpehala, in the form

of cylindrical casts.

The most valuable contribution to our knowledge of the food of the

fresh-water fishes of the western United States has been made by Pro-

fessor S. A. Forbes, in Bulletins Nos. 2 and 3 of the Illinois State Labora-

tory of Natural History, for the years 1878 and 1880. With the most

painstaking care the results of a vast number of examinations are re-

corded. He finds that the Darters, Perches, Lahracida\ Centrarchoids

or sun-fishes, Scioenoids, Pike, Bony Gars, Clupeoids, Cyprinoids, Suck-

ers, Cat-fishes, and Amia, both the young and adults, consume large

numbers of small aquatic, and occasionally small terrestrial organisms,

uotably the smaller Arthropods. While many of the more voracious

species, both young and adult, feed on their immediate allies, the dietary

of the fishes of Illinois, according to this observer, includes Mollusks,

Worms, fresh- water Polyzoa, Hydrachnida?, insects of both mature and
and larval forms; Crustacea, embracing Decapods, Tetradecapods, Am-
phipods, Isopods, and Entomostraca of the groups Cladocera, Copepoda,

and Oscracoda ; Eotifera, Protozoa, vegetable matter, and Algae. In his

first paper he alf^o gives a list of the organisms found in the stomachs

and intestines of the Pirate Perches, Gasterosteidce, AtherinUkc, Cypriii-

odontida\ Vmbrida', Hyodontidcc, and Folyodontidce. Both are accom-

panied by elaborate comparative tables, and, in an economical sense,

are of the greatest practical importance in their bearing upon fish

culture.

It has, however, been known long ago that fishes consume large quan-

tities of small Crustacea, as will be seen from the following extract from

Dr. Baird's work :

" That the Entomostraca form a considerable portion of the food of

fishes has long been observed, and it is very probable that the quality

of some of our fresh-water fishes may in some degree depend upon the

abundance of this portion of their food. Dr. Parnell informs me that

the Lochlevin trout owes its superior sweetness and richness of taste

to its food, which consist of small shells and Entomostraca. The color

of the Lochlevin trout, he further informed me, is redder than the com-

mon trout of other localities. When specimens of this fish have been
removed from the loch and conveyed to lakes in other places the color

remains, but they very soon lose that peculiar delicacy of flavor which

distinguishes so remarkably the trout of Lochlevin. The experiment

has been repeatedly tried and always with the same results. The ban-

stickle {Gastrostevs tracliinus) devours them with great rapidity, and I

have seen two or three individuals clear in a single night a large basin

swarming with Daphinse and Cyclops, etc."

The writer would also refer to articles on the food of fishes in the Reports

of the United States Fish Commission for 1872 and 1873 by Professors

Milner and Smith, and to papers by Widegren and Ljungman on the

Copepodan food of herring. Also a paper by Dr. C. C. Abbot in the same
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report, for 1875 aud 1876, on the winter habits of the fishes of the Del-

aware. Mobius has found pieces of Algae, besides Shells, Snails, Crabs,

and fishes in the stomach of the cod. The writer has found the stomach

of the sheep's-head filled with the remains of the shells of mussels and
large quantities of the slender branches of the common bright red sponge,

Microciona jiroliferum, bitten off in short fragments by the incisor-like

teeth of the fish, and with the red sponge sarcode partly digested out of

its skeleton. It is presumed that the sponge feeds upon protozoan life,

and on account of its peculiar dentary armature the sheep's-head is

singularly well fitted to pasture upon sponges and thus indirectly ap-

propriate Protozoa as nourishment. The same remark applies to the

molluscan food of this fish.

In young shad from Capehart's fishery, Albemarle Sound, said to have

been three weeks old, I found the remains of a number of adult Tipiili-

dee, or crane-flies, in the intestine. This reminds me that in examining

the larvge of crane-flies some years ago I was struck with the fine comb-

like fringes which garnish the edges of their wide oral appendages, and

which are so extended in life when the lar%'a is in motion as to consti-

tute a sort of basket which opens downwards and for-vyards apparently

to strain out of the water the small organisms which constitute its food.

Here again we have young shad feeding upon an arthropod which has

passed its larval existence feeding in great part upon Protozoa. West-

wood (Introd., ii, 511) I find makes a similar observation in regard to

the larvae of the gnat or mosquito family. He says : "The head is dis-

tinct, rounded, and furnished with two inarticulated antennae, aud sev-

eral ciliated appendages, which serve them for obtaining nourishment

from their food."

The fixed Tunicates are probably as dependent upon the microscopic

life swimming .about them in the water as the Lamellibranchs. The
Barnacles in like manner, immovably fixed during their adult existence,

kick their minute food into their mouths with their filiform legs, as

remarked by Huxley. In Fedicellina americana, abundant in Saint

Jerome's Creek, I have observed that there are rows of vibratory cilia

continuous with those of the tentacles around the edge of the lopho-

phore, which appear to lie in grooves, which blend on either side of the

excentrically placed mouth. In this manner the microscopic food of

this curious Bryozoan is conveyed in ciliated grooves to the mouth
from all points of the oral disk. With these we may close our survey

of the modes in which the protozoan grade of life is appropriated the

smaller Arthropods, Pteropods, Polyzoa, Annelids, and Tunicates, but

we must remember that upon these again the larger forms subsist,

which are either food for each other or for man. As we pass in succes-

sion the larger forms, we may note the Lamellibranchiates, with this

garniture of vibratory cilia covering the gills and palps, and which

carry the i)articles of food and sediment suspended in the water used

in resi)iration to the mouth to be swallowed. The Clupeoids and Getio-
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rhinus with their branchial sieves are particularly noteworthy for the

perfection of the apparatus of prehension, but we must not forget that

the gill-rakers of all fishes, whenever developed to any extent, probably

subserve a similar function. Lastly, the right-whales, with their closely

ranged plates of baleen suspended from the upper jaws, forming in

reality a huge strainer or filter for the large volumes of sea-water which

pass through the mouth, and from which the food of these marine giants

is so simply obtained, will enable us in a measure to comprehend the

importance of the minute life of the world, and its indirect but impor-

tant economical relation to man.

THE POOD OF THE YOUNG SHAD.

The periods of yeUi-ahsorption.—In a previous paper by the writer on

the retardation of the development of the shad it was stated that the

yelk-sack disappeared on the fourth to the fifth day after the young fish

had left the egg. Although this statement is in a broad sense true, I find

upon more accurate investigation that there is a small amount of yelk re-

tained in the yelk-sack for a much longer time. It appears in fact that

there are really two periods of absorption of the yelk which may be very

sharply distinguished from each other. The first extends from the time

of hatching to the end of the fourth or fifth day, according to tempera-

ture, during which time the most of the yelk is absorbed. The small

quantity which remains after this time is not visible externally, being

contained in a small fusiform sack, all that remains of the true yelk-

sack inclosed by the abdominal walls, and causes little or no visible

prominence on the under side of the young fish. Viewed as a living

transparent object from the side, we see it in the young fish lying below

the (esophageal portion of the alimentary canal immediately in front of

the very elongate liver, and behind the heart, with the venous sinus of

which it appears to communicate by a narrow duct formed of the an-

terior portion of the yelk hyboblast, which formerly covered the dis-

tended yelk-sack. The appearances presented by the living transparent

objects are fully confirmed by the evidence obtained from transverse

sections of embryos from ten to twelve days old. It appears that the

yelk-sack of the California salmon probably behaves in a somewhat

similar manner as indicated by transverse sections. 1 even find this

slight rudiment of the yelk-sack in shad embryos fourteen to sixteen

days old, but this seems to be about the period of its disappearance.

The second period of the absorption of the yelk therefore extends in the

shad over about twice that of the first, or about ten days. The first

period extends to the time when the yelk-sack is no longer visible ex-

ternally, the second from the time the remains of the yelk-sack become

inclosed in the abdomen until its final and complete absorption. The

function of the yelk-sack during the first period appears .to be to build

up the structures of the growing embryo ; during the second, not so

much to build it up as to sustain it in vigorous health until it can cap-
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ture food to swallow aud digest, so that it may no louger be dependent

upon the store of food inherited from its parent.

The appearance of the teeth.—Minute conical teeth make their appear-

ance on the lower jaws and in the pharynx of the young shad about the

second or third day after hatching. Sections through the heads of em-

bryos show that these teeth are derived from the oral, hypoblastic

liniug of the mouth. There are none on the ui^per jaw; there are four

arranged symmetrically on the lower jaw, or rather Meckel's cartilage.

In the throat, in the vicinity of the fifth and last branchial arch, there

are two rows of lower pharyngeal teeth, the first of six, three on a side;

the last of four, two on a side. These teeth are of the same form and

size as those on the jaws.

The age at ichich it begins to tal^e food.—Although peristaltic contrac-

tions of the walls of the intestine of young shad may be observed soon

after hatching, I have never observed food in the alimentary canal

until ten or twelve days after the young fish had left the egg. At about

the beginning of the second week considerable may be seen in living

specimens. But the intestine is often not yet very densely packed with

food even at this period. At the age of three weeks an abundance of

food is found in the intestine, that portion which becomes the stomach,

and which extends from the posterior extremity of the liver to near the

vent being greatly distended with aliment.

Upon investigating the nature of this food material we learn that it

consists almost entirely of exceedingly small crustaceans, in reality for

the most part of the very youngest Daphniadw and Lynceidce ; only once

did I find what I thought might be very small Ostracoda or Ci/pridce.

In some instances the undeveloped larvae of Daphnice were noticed. In

a few cases green cellules were observed in the intestines of shad larvae,

resembling Protococcus, but as this material appeared to be accidental

it is probably not an important element of shad food. In the young

fishes the dark, indigestible remains of the food of the Daphnice always

remained, together with the hard chitinous parts, as long-curved cylin-

drical casts which preserved the shape of the intestines of the crusta-

ceans. In one young shad, twenty-two days old from the time of im-

pregnation, measuring 14 millimeters in length, I estimated from a

series of sections through the specimen that it must have consumed

over a hundred minute crustaceans.

The oldest specimens of artificially reared shad which came into my
hands were some that had been overlooked in some of the hatching

apparatus at Dr. Capehart's fishery in North Carolina, where they re-

mained for three weeks after hatching. In that time they had grown

to a length of 23 millimeters, or almost one inch. The air-bladder was

more developed and the stomach was more decidedly differentiated

than in any j)revious stage. In the intestines of these I found, beside

black, earthy, and vegetable indigestible matter, the remains of the chit-

inous coverings of small larval Diptera, and the remains of a very
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HDiall adult crane-fly, besides Entomostraca allied to Lynceus. In these

specimens the dorsal fin had the rays developed, the continuous median
larval natatory folds having by this time disappeared.

The mode in which the young fish capture their Entomostracan prey

may be guessed from their oral armature. Most fish larvse a,ppear to be
provided with small, conical, somewhat backwardly recurved teeth on
the jaws. Rathke, in 1833, described the peculiar hooked teeth on the

lower jaw of the larvai of the viviparous blenny, and Forbes has ob-

served minute teeth on the lower jaw of the young Goregonus albus. I

have also met with similar teeth on the lower jaw of the larval Spanish

mackerel.

THE FOOD OF THE ADULT SHAD.

The mouth of the adult shad, as is well known, is practically tooth-

less, and in the throat there are no functionally active teeth, as in the

larvse, so that the latter, in reality, have a relatively much better de-

veloped dentary system than their parents. The adult, moreover, prob-

ably feeds in the same way as the generality of the Clupeoids, that is to

say, by swimming along with the mouth held open, as I have frequently

observed is the habit of the menhaden in its native element. In this

way the water which jjasses through the branchial filter is deprived of

the small animals which are too large to pass through its meshes and

be swallowed.

It is a common remark of the fishermen that it is seldom that one

finds food in the stomach of the adult shad in fresh water; indeed,

from personal observation, it is rare or exctptional. The writer has

heard many fishermen expi^ess their belief, based on this singular fact,

that this fish did not feed at all in fresh water during the spawning

season. With this unreasonable oi)inion I cannot coincide, and I have

no doubt but that the shad feeds in fresh water, as well as in the sea,

upon such small animals as are liable to be captured by its prehensile

apparatus. That it does probably capture large numbers of small

Crustacea in fresh water the following observation will show: A spawn-

ing female, captured about twenty miles from Washington, down the

Potomac, when the stomach was opened, was found to contain about

a tablespoonful of Copepoda, apparently a Cyclops, and very similar to

the common fresh-water species. This is the only instance in which I

found a large amount of food which appeared to have been recently

captured, since the carapaces and joints of the antennae and body were

still hanging together, with the soft parts partially intact, showing that

they had probably been recently swallowed and but partially digested.

Upon examining the intestine, however, I invariably found the remains

of Copepoda imbedded in the intestinal mucus, the most conspicuous

and constant evidence of which was the presence of the hard chitinous

jaws of these creatures. This was the invariable rule, even where there

was no food discernible in the stomach. Besides the remains of Cope-

S. Mis. 110 49
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poda observed, there were almost invariably present in the intestine

green cells, apparently of algous origin ; occasionally there were also

seen the remains of large crustaceans, possibly shrimps or Amphipods,

but these were so mutilated and disorganized that the evidence of their

presence is founded only upon the occurrence of single joints or frag-

ments. The tests of rotifers and the shells of Diatoms of both discoidal

and naviculoid forms were also observed.

Upon the foregoing facts the writer bases his conclusion that the shad

does feed in fresh water.

If it were of any advantage we might speculate upon the relations

subsisting between the smaller and larger aquatic and marine forms of

life, but i)erhaps enough has been said to show that there is an exten-

sive basis of fact to support what is implied by the title of this paper.

The manifold adaptations and contrivances by which food is obtained

by organisms which prey upon others, and how the tendency to accu-

mulate the vast amount of the "physical basis of life," represented by

the existing Protozoa and Protophytes is practically realized by the

hordes of Entomostraca and other small animals with which both fresh

and salt waters teem. How these again are accumulated in apprecia-

ble quantities so as to furnish an important source of food is shown by

the immense numbers, amounting to many thousands, which may be

taken from the stomach of a single fish. In the case where the large

quantity of Copepoda was obtained Irom the stomach there were ]>rob-

ably more than 100,000 individuals of these crustaceans, which would

average a fifteenth of an inch long and a fiftieth of an inch wide. This

fact will serve to show how fine the meshes of the branchial sieve must

be to prevent the prey of the shad from escaping from this remarkable

collecting apparatus. The soft parts, too, of the individual crustaceans

were so well preserved that one could distinguish the pigment of the

eyes, the muscles, and intestine with its contents, while the vast num-

ber of their eggs mixed amongst their bodies testified to the multitudes

of females which had been swallowed. These facts would appear to in-

dicate most positively that the fish had captured its food quite recently

and after it had reached quite fresh water.
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{Coregonus clupeiforinis, Mitch.)

By S. A. Forbes.

In a very large lake the couditions of life are remarkably uniform.

The volume of water remains, of course, constant from season to season

and from year to year, and the extremes of summer heat and winter

cold have but a moderate effect upon the temperature of the lake an a

whole. Consequently both plant and animal life exhibit there a regu-

larity and stability which are in remarkable contrast to their fluctua-

tions in smaller bodies of water and on the surrounding laud. Il^ot

only do the relative numbers of individuals in the various species re-

main about the same, but the absolute number of each must necessarily

change but little, as a rule.

Such a state of affairs is eminently favorable to an exact and econom-

ical balance of supplj" and demand, of income and expenditure, of mul-

tiplication and destruction, among the inhabitants of the lake. Here

every species of animal, whether predaceous or vegetarian, must find,

in the sur])lus products of growth and reproduction among the species

upon which it depends for food, a far more constant and unvarying

supply for its needs than elsewhere ; and the species fed upon must be

subject to a far more regular drain upon their surplus numbers or un-

essential structures. Where there is little fluctuation there is little

waste.

A system of life like this, running on with relatively even tenor for

centuiies, must of course be much lessJJexible than one where wide and

violent fluctuation and continual readjustment are the rule; and a spe-

cies in any way deeply affected will here have within itself far less re-

cuperative power than one which has been forced again and again

—

each year, perhaps—to rally against the most destructive attacks as the

price of its continued existence. Disturbances of the natural balance

of life, of the primitive and spontaneous system of reactions by which

the different groups of organisms are related, will therefore be unusu-

ally serious and lasting; and where such disturbances result from hu-

man interference, as by the yearly capture of large numbers of any

important fish, it is especially desirable that artificial means of com-

pensation be taken to restore the disturbed balance as nearly as i30ssi-

ble. Excessive loss will be made good by natural reactions far mor^

[i-j

'

in .
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slowly than if it occurred to a pond or river species, accustomed, as

most of the latter are, to till up rapidly enormous gaps in their numbers.

On the other hand, to multiply nndidyhy artiticial measures any spe-

cies naturally abundant in such a lake will have scarcely a less dis-

turbing intluence than to diminish its numbers in the same ratio. The

relatively nice balance between the demand for food and food supply

which here uaturally obtains is such that an extraordinary increase in

a species must soon react to diminish greatly its food resources—a fact

which will then take effect on the species itself, reducing it below its nat-

ural original level; and if both excessive capture and excessive multi-

plication go on side by side we shall have this result finally aggravated

to an extreme degree.

As fishes are caught before the end of their natural lives, but planted

by the fisli-culturist when young, it is evidently the food of the young

which will be first and most seriously aftected by overproduction.

Only a part of the adults, perhaps a small fraction, will live a life of

ordinary natural length, many being captured before they have attained

even the average size; but a far greater number, perhaps nearly every

one, must survive the earliest period and must consequently draw most

heavily upon the earliest food resources of the species when these dif-

fer from those of the adult.

The above considerations are brought forward here to show the espe-

cial importance to us of a study of the system of natural interactions

by which the aniuials of our great lakes affect each other, if we would

avoid the necessarily injurious consequences of our own interference

with the natural order there obtaining, and above all to show the extra-

ordinary value of a knowledge of the food habits and food capital of

the young. They apjily perhaps more forcibly to the whitefish than to

any other species in the lakes; because this is for several reasons the

most important purely fresh-water fish of the trreat Lake region, and

proves to have a distinctly different food when young from that upon

which it is dependent later.

According to the recent census report,* more than twenty-one mill-

ion pounds of whitefish were taken in the Great Lakes in 1879, valued

at over three-quarters of a million dollars, and representing nearly half

the total sum derived from the lake fisheries of all kinds. These fish-

eries employ over five thousand men, and a fixed capital of one million

three hundred and forty-six thousand dollars. When we reflect that

this enormous drain upon the number of the species is necessarily, to a

considerable extent, an addition to the natural tax levied upon it by its

enemies other than man, we see that there must be an artificial supply

provided, or the fisheries will gradually fail. .

The imj)ortance of the knowledge of the food of so valuable a species

needs no demonstration, especially when we consider that, consistently

*C«niaiis Bulletin No. 2r.l, September 1, 1881.



[3] THE FIRST FOOD OF THE COMMON WHITEFISH. 773

with wliat has been said above, it may not be difficult to overdo the

work of propagation.

If the whitefish were to be multiplied indefinitely, without any atten-

tion to the character or abundance of its food supply, it would soon

reach such a number that it must infringe upon its own food capital,

diminish the average number of the animals upon which it depends for

subsistence, and so finally indirectly crip{)le itself. Then the money
and labor expended in its culture would be principally lost, and the last

s*"ate of the species would be worse than the first. An acquaintance

with the food of the young is especially necessary, because they are

planted by the fish-culturist when, having already absorbed the egg-sack

(the snpi)ly of food by which they are under natural conditions sup-

ported until they have time to scatter themselves widely through the

water), they are in a peculiarly helpless condition, unable to wander far

in search of subsistence, and compelled to find food speedily. or i^erish.

One would say, therefore, that their alimentary resources and habits

should be well and thoroughly known, that the range, jjeriod, and
abundance of the organisms upon which they feed should be carefully

determined, and that each locality where the young are deposited should

be closely searched for the pur^^ose of ascertaining whether their food

species occur there at the time in sufficient quantity to prevent imme-
diate starvation.

Previous studies of the food of young fishes of a variety of families,

reported in the third paper of this series, had shown that, with excep-

tions presently to be mentioned, the earliest food of all the families

studied consisted almost wholly of various sjjecies of Entomostraca and
some equally minute and delicate dipterous larva?. When that paper
was prepared, I had, however, no opportunity to study the food of the

young of any members of the family Salmoindie, to which the white-

fish belongs, neither could I learn that any such studies had been made
by others; and I could only infer the same fact v^'ith regard to this fam-

ily from the general character of the results obtained by the study of

the other groups. Even this inference, ho<^^ever, was rendered doubt-

ful by the discovery that the youngest individuals of two of the tooth-

less families (CatostomidoB and Cyprinida?) were not strictly dependent
upon the food elements above mentioned, but were likewise able to

draw upon much smaller organisms, namely, the minutest Protozoa
and unicellular Algse

; and as the adult whitefish is likewise destitute

of teeth, it was not by any means certain that their young would not

fall under the latter category. Upon looking up the literature of the

subject, I found that, although the food of the adult had been very well

made out in a general way,* only two items had been pubhshed respect-

ing the food of the young. In the report of the United States Fish
Commission for 1872-'73, an assistant commissioner, Mr. J. W. Milner,

made some experiments on young whitefish hatched artificially, sup-

* Report of the United States Fish Cotumission for 1872-'73, pi). 44-46.
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plying them with a number of articles of food, in the hope of flndingr

something suitable for their nourishment.

"A few crawfisli," ho says, ''were procured and pounded to a i^aste,

and small portions put into jar No. 1 ; the young fish ate it readily.

They were fed at night, and the next morning every one of them was
found to be dead. Jar No. 2 was supplied with bread crumbs, and the

fish were seen to take small particles in their mouths; they did not die

so suddenly. Jar No. 3 was supplied with sweet cream, but no evi-

dence was afforded that the occupants fed upon it. A quantity of rain-

water was exposed to the rays of the sun for the i^urpose of generating

minute forms of life, and a teaspoonful was poured into jar No. 4,

morning and evening, in the hopes that their proper food was of this

character. In jar No. 5 a variety of food was provided—dry, fresh beef,

milk, boiled potato, and bread. The crumbs of bread and the scrapings

from the beef were all that the fish were seTn to take into their mouths.

They died, one after another, very rapidlj', and in a few days all were

dead." He further remarks: "This diflaculty cf procuring a suitable

food for the young whitefish has been the experience of the few fish-

culturists who have hatched them."-

With the hope of ascertaining the natural food of these fishes, a few

specimens, representing young captured in the Detroit Eiver, and others

from the hatchery, were submitted by Mr. Milner to Mr. S. A. Briggs,

a microscopist, of Chicago. Four examples were examined by Mr.

Briggs, two from each of the above situations. Those from the hatchery

contained nothing whatever, while those from Detroit River contained

numerous specimens of two species of Diatomacese, viz, Fragilaria ca-

imcina and Stephanodiscus niagarw. The only fact at that time known
would consequent!}' indicate that the earliest food of the species con-

sisted of Diatom acepe.

The whitefish, as is well-known, lays its eggs in the open lake in

autumn, the young not appearing until early in the following spring.

At this cold and stormy season, in the exposed situations where

they are to be sought it is practically impossible to find the young

fish ; a fact which rendered the study of their earliest food a sub-

ject of unusual diflficulty. There seemed, in fact, no practicable way to

reach satisfactory conclusions upon it except by experiment upon indi-

viduals artificially hatched.

In December, 1880, I made an arrangement, through the kindness of

Professor Baird, of the Smithsonian Institution, with Mr. F. N. Clark,

superintendent of the United States fish hatchery at North ville, Mich.,

for a supply of young whitefish to be sent me at intervals from the

hatchery under liis control. The specimens furnished were taken from

two lots. The fishes of one lot, hatched January 18, were kept in a

tank in the hatchery, where they were supplied with water from a

spring, which had been cooled by exposure to the air in artificial ponds

before entering the hatchery, in order to retard the development of the
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fry. The ordinary rauge of temperature in the tank was from 35° to

39°. These fishes were fed daily with a paste made by grinding small

amphipod crustaceans (Gammarus) in a mortar.

The second lot, hatched January 20, was kept, unfed, in a perforated

tin box, in a rivulet flowing from a spring, about 60 feet from its source.

The water had a uniform temperature of 47°.

Those in the spring, being in warmer water than the others, develop-

ed much more rapidly, and it was believed that the character and source

of this wat* was such as to furnish them at least a small supi)ly of such

food as young fishes are accustomed to appropriate.

Ninety specimens were received from the hatchery Februarj' 9, at

which time they Avere three weeks old. They were thirteen mm. (half

an inch) in length by one in depth. The egg-sac was but partially ab-

sorbed in most of the lot, but in those most advanced was represented

by an oil globule back of the head. The pectoral fins were well devel-

oped, but no trace of the ventrals had as yet appeared. The single

median fin extended well in front of the vent, and forwards on the back

nearly to the head. The opercles did not fully cover the gills. The

most highly developed specimens—those whose gill sacs had nearly dis-

appeared—had, at a short distance on either side of the symphysis of

the lower jaw, a sharp, strong, raptatorial tooth, curved backwards and

slightly inwards. The base of this tooth was very broad, and the i)oint

acute and slender. At a point behind each of these teeth, about half

their distance from each other, was a second much smaller tooth, direct-

ed almost exactly inwards. The upper jaw was, however, wholly tooth-

less.

These fishes were all passed under the microscope, after having been

rendered transparent, but only four of them contained anything what-

ever; three a little dirt, and the fourth a minute fragment of the crust

of the Gammarus, with which they had been fed.

Of one hundred and eleven specimens received February 17, seven-

teen had taken food. I dissected nine of these and found fragments of

Gammarus and nothing else. Ninety specimens from the same lot were

examined February 25, and food was found in fourteen. Four of these

had eaten Gammarus fragments; two, larvae of gnats; one, a small

Cypris, and eight contained small fragments of the leaves and stems of

vascular plants, including a bit of a netted- reined leaf and a little piece

of pine wood. Thirty-nine specimens, the last of the lot, were received

March 15, and food was found in fourteen. I dissected nine of these,

finding fragments of Gammarus in four, a larva of a gnat, a Chironomus

larva, a larva of some undetermined fly, a minute vegetable fragment,

a Cyclops, a Cypris, and an undetermined Entomostracan each in one.

Three hundred and forty fry from the hatching-house were examined in

all, in forty-seven of which (fourteen per cent.) more or less food was

discernible. Of the thirty-five dissected, eighteen had eaten Gammarus
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fragments; five, minute insect larvae: four, Entomostraca, and eight,

small particles of vegetation.

Only four lots were received from the spring, on the 9th, 14th, 17th,

and 25th of February, after which all died of starvation. In the first

hundred only one was found which had taken food, and this had eaten

a trace of filamentous Alga? and a minute fragment of the parenchyma

of some higher plant, with a few diatoms. But one of the second hun-

dred contained even a trace of food, a minute quantity of some thread-

like Alga, the cells of which still coutained a little chloropliyll. In the

third hundred likewise, food was found in but one. This consisted of

a few particles of vegetable parenchyma, doubtless derived from the

decaying plant structure in or around the water. In the third lot of

only forty-two specimens, six showed traces of food, consisting almost

entirely of a few filamentous Algte (including a fragment of Oscillatoria)

and a little vegetable parenchyma. Desmids and diatoms were observ-

ed in trivial numbers.

The total number received from the spring was two hundred and forty-

two, of which but eight were found to have eaten anything (a little over

three ])er cent, of the whole), and these had taken only Algae and veg-

etable fragments.

An example of the water of the spring sent me contained many Algae

but no animals larger than rotifers. The water of the hatchery, being

exposed in ponds of considerable size, afforded a better opportunity for

the development of animal life, to which fiict was doubtless due the oc-

currence of insect larvae and Entomostraca in the intestines of the fishes

reared in it. The situation of the spring, on the other hand, was par-

ticularly unfavorable, as it was under the hatchery, and consequentl.s'

in the dark.

The observations above described on the specimens kept in spring-

water have but little value, for the reason that evidently very little food

was contained in the water flowing through their cage. The vegetation

in the streams being chiefly filamentous Algjii and the number of Ento-

mostraca apparently trivial, very little of either vegetable or animal

food could reach the little prisoners. It is not surprising, therefore,

that, notwithstanding their greater age ajid the higher temperature of

the water in which they were kept, a much smaller ratio of the speci-

mens had taken food than of those captured in the hatchery. From the

contents of their intestines we can only infer that these fishes, reduced

to a desperate sti^ait by starvation, will snatch at almost anything con-

tained in the water. The result obtained by a study of those from the

hatching-house was more significant, but still unsatisfactory. It seemed

to indicate, that in confinement whitefish fry will feed upon both ani-

mal and vegetable structures to some extent, and that they can be in-

duced to take minute fragments of the higher crustaceans, but not in

sujQEicient quantity to keep them alive. The fact that animal food was

more abundant than vegetable in this last lot indicates nothing of their
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natural preference, since it was doubtless also more abundant in the

water containing them.

More light was thrown upon the earliest food habits of these fishes

by the discovery of raptatorial teeth upon the lower jaw than by these

r dissections of their alimentary canals. All the families of fishes which

I had previously studied, who^ young were provided with teeth, were

found strictly dependent at first upon Entomo§traca and the minuter

insect larva? ; while only those whose young were toothless fed to any

considerable extent upon other forms. The discovery of teeth in the

young whitefish, therefore, placed this species definitely in the group

of those carnivorous when young. The fact that the adult was itself

toothless interfered in no way with this inference, because other tooth-

.

less fishes (Dorsoma) whose young were furnished with teeth had been

found carnivorous at an early age.

The inconclusive character of the results thus far obtained made it

necessary to attempt to imitate more closely the natural conditions of

the young when hatched in the lake. In February, 1881, I obtained,

through the kindness of Mr. Clarke, twenty-five specimens of living young
whitefish, saved from a lot which he was planting in the waters of Lake
Michigan, ofl" Racine, Wis. I succeeded in conveying these to the labora-

tory without loss, and there kept them for several days in a glass aqua-

rium and supplied them with an abundance of the living objects to be

obtained by drawing a fine muslin net through the stagnant pools of

the vicinity. These consisted of many diatoins and filamentous fresh-

water Alga', of two or three species of Cyclops, of Canthocamjjtus illinoi-

sensis, and Biapfomus sanguineus among the Copepoda, and of two rather

large Cladocera, Simocephalus vetuhis and S. americanus. These little

fishes were kept under careful observation for several days, the water

in the aquarium being frequently aerated by pouring. Many of them
had, however, been injured by handling, and eleven of the specimens

died without taking food. It was soon evident that the larger Entomos-
traca (the Simocephalus, and even the Diaptomus) were quite beyond
the size and strength of these little fishes, and that only the smaller Co-

pejjoda among the animals available could aflbrd them any food at

first. These they followed about from the beginning with signs of

peculiar interest, occasionally making irresolute attempts to capture

them. Two^days after tl)eir arrival, one of the young whitefish had
evidently taken food, which proved, on dissection, to be a small Cyclops.

During the next two days nine others began to eat, dividing their atten-

tions between the Cyclops above mentioned and the Canthocamptus,
and on the 22d two others took a Cyclops each and a third a Cantho-

camptus. One of these fishes contained still a large remnant of the egg-

sac, showing that the propensity to capture prey must antedate the sen-

sation of hunger. On the 25th the fourteenth and last remaining fish

captured its Cyclops and was itself sacrificed in turn. As an indica-

tion of the e£Sciency of the raptatorial teeth, it may be worth while to
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note that I saw oue of the smallest fishes make a spring at a Cyclops,

catch it, jiive three or four violent wriggles, and drop it dead to the bot-

tom of the tank.

As a general statement of the result of the observations made on

these fourteen fishes, we may say that eight of them ate a single Cyclops

each, that one took two, and another Miree of the same, that one took

a single Canthocamptns, that two specimens captured two each of this

genus, and that finally a single fish ate Cyclops and Canthocamptns

both. The final conclusion was a highly probable inference that the

smallest Entomostraca occuriug in the lake would prove to be the nat-

ural first food of the species.

In order to test this conclusion with precision, 1 arranged a similar ex-

periment on a larger scale and under more natural conditions Through

the generosity of the Exposition Company, of Chicago, I was allowed

the use of one of the large aquarium tanks in the exposition building on

the lake shore, and by the repeated kindness of Mr. Clarke, of North

-

yille, Mich., I was furnished with a much larger number of living white-

fish. Five thousand fry were shipped to me in a can of water, but through

unfortunate delays in changing cars at intermediate points, about two-

thirds of these were dead when they reached my hands. Those living

were immediately transferred to the tank" through which the water,

taken from the city pipes, had already been allowed to run for several

hours. As this water is derived from Lake Michigan at a distance of

two miles from the shore, and had at this time the exact temi)erature

of the open lake, the conditions for experiment were as favorable as

artificial arrangements could well be made.

Sending a man with a towing net out upon the lake with a boat, or

ui)on the remotest breakwaters, immense numbers of all organic objects

in the water were easily obtained. After inclosing the exit of the tank

with a fine wire screen, to prevent the escape of objects placed in it,

we poured these collections of all descriptions indiscriminately into the

water from day to day, thus keeping the fishes profusely supplied with

all the various kinds of food which could possibly be accessible to them

in their native haunts. From this tank one hundred fishes were taken

daily and placed in alcohol for dissection and microscopic study, to de-

termine precisely the objects preferred by them for food. These were

examine<l at a later date, and all contents of the intestines were mounted
entire as microscopic slides, and permanently preserved. A careful

study was of course made of the organisms of the lake, as shown by

the product of the towing net, and when the experiment was finally

ended an equally careful examination followed of the living contents

of the water of the tank at that time.

These fishes, like those previously described, had already reached

the age and condition at which it is customary to "plant" them in the

lake. The ventrals were still undeveloped, the egg-sac had nearly dis-

appeared, the four mandibular teeth were piesent, and the median fin
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extended from the tips of the pectorals ®u the belly to a point opposite

the middle of the same fins on the back. In most the egg-sac did not

protrude externally, being reduced in some to a droplet of oil, but re-

maining in a few of a size at least as great as that of the head. The

alimentary canal was, of course, a simple straight tube, witliout any dis-

tinction of stomach and intestine.

The sufierings of these fry in transit had doubtless weakened the

vitality of the survivors, and although every care was taken to kee]) the

water of the tank fresh and pure, about one-third of those remaining

died during the progress of the experiment. The aquarium in which

they were confined was built of glass, and had a capacity of about one

hundred cubic feet. The temperature, tried repeatedly, stood at 42° F.

A steady current of the water of the lake was maintained through

this tank, entering through a rose, from which it fell in a spray, thus

insuring perfect aeration.

By far the greater part of the organic contents of the water of

the lake, as shown by the product of the towing-net, consisted of

diatoms in immense variety, which formed always a greenish mu-

cilaginous coating upon the inner surface of the muslin net. In this

were entangled a variety of rotifers, occasional filamentous Algae, and

many Entomostraca, the latter belonging chiefly to the genera Cyclops,

Dia])tomus, and Limnocalanus among the Copepoda, and to Daphnia

among the Cladocera.

As the Entomostraca proved to be far the most important elements

of this food supply, the particulars respecting them may be properly

more fully given. The smallest of all was a Cyclops, then new, but

since described by me under the name of Cyclops Ihoinasi.* This little

Entomostracau is only .04 inch long, by .011 wide. The next in size,

and by far the most abundant member of this group, was a Diaptomus,

likewise new, described in the paper just cited, nnder the name of

Diaptomus sicilis. This ai)pears in two forms, one evidently' young in

the stage just preceding the adult. Full-grown individuals were .065

inch long by one-fourth that depth. The Limnocalanus was a much
larger form, evidently preying, to a considerable extent, upon the two

just mentioned. All the Cladocera noticed were Daphnia hyalina, an

elegant and extremely transparent species, occurring likewise in the

lakes of Europe. A single insect larval form (Chironomus) should

likewise be mentioned in this connection, since it had about the same
size and consistence of tlie Entomostraca, and was consequently equally

availal>le for food.

The specimens of each of the above species from a certain quantity

of these collections were counted, in order to give a definite idea of

their relative abundance in the lake. The Diaptomus numbered 225,

the Cyclops 75, Limnocalanus 7, Daphnia 3, and Chironomus larvae 1.

* Oil some Entomostraca of Lake Michigan and adjacent waters. American Natu-

ralist, Vol. XVI., No. VIII, Ano-ust, 1882, pp. 040 and 649.
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It was a curious fact, however, that when the water was drawn off at

the eud of the experiment, more than half the Entomostraca were

Limnocalanus ; a fact parlly to be explained by the predaceous habit

of the latter, and partly by the facts relating to the food of the fishes

themselves, which are presently to be detailed.

The fry were placed in the tank and supplied with their first food on

the evening of the 12th of March. On the 14th, one hundred specimens

were removed, and twenty-seven of these were dissected. Twenty
were empty, but the remaining seven had already taken food, all Cyclops

or Diaptomus. Three had eaten Cyclops only, and six Diaptomus,

while two had eaten both. Fourteen of these Entomostraca, seven of

each genus, were taken by these seven fishes. From those captured

the next day, twenty five specimens were examined, of which nineteen

were without food. Of the remaining six, three had eaten Diaptomus

and three Cyclops ; five of the former being taken in all, and ten of the

latter. Three specimens were next examined from those caught on the

19th of March, two of which had devoured Diaptomns and a third a

single Cyclops thomasi and a shelled rotifer, Anurcea striata. The
chaiacter of the food at these earliest stages was so well settled by

these observations that 1 deemed it unnecessary to examine the subse-

quent lots in detail, but passed at once to the specimens taken on the

23d. Twenty-six of these were examined, and found to have eaten

thirty three individuals of Cyclops thomasi, fourteen of Diaptomus sicilis,

and fourteen of the minute rotifer already mentioned {Anurwa striata).

Two had taken a few diatoms {Bacillaria), and one had eaten a filament

of an Alga. Cyclops was found in sixteen of the specimens, Diaptomus

in nine, and Anuria in eight, only two of them being empty. The
amount of food now taken by individual fishes was mnch greater than

before, one specimen dissected having eaten two Cyclops and six

Diaptomus sicilis, male and female. Another had taken five Cyclops,

one Diaptomus, and five examples of Anurwa striata. Still another

had eaten four of the Cyclops, four Diapotomus, and one Anuraea.

Twenty five specimens were examined from those removed on the

24th of the month, at which time the water of the tank was drawn

off and all the remaining fishes bottled. Four of these had not eaten,

but the twenty-one others had devoured fifty specimens of Diaptomus

sicilis, forty-seven of Cyclops thomasi, fourteen of Anurcea .striata and a

single Daphnia hyalina, the latter being the largest object eaten by any

of the fishes. A few examples of their capacity may well be given.

The ninth example had eaten six Diaptomus, two Cyclops thomasi, and

one Anuria ; the tenth had taken eight Diaptomus, two Cjxlops, and

an Anuria ; and the twentieth, seven Diaptomus and three Cyclops

thomasi. In two of these examples w^ere small clusters of orange glob-

ules, probably representing unicellular Algse.

Summarizing these data briefly, we find that of the 106 specimens

dissected sixty-three had taken food, and that the ratio of those which
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were eating increased rapidly the longer the fishes were kept in the

aquarium. Only one-fourth of those examined on the 14th of the month

had taken food, while more than five-sixths of those bottled ten days

later had already eaten. The entire number of objects appropriated

by these sixty-three fishes was as follows : Cyclops #/«om«si, ninety-seven;

Diaptomm sicilis, seventy-eight; Amircea striata, twenty-nine; Daph-

nia hyalina, one. Seven of the fishes had eaten unicellular Algae, two

had eaten diatoms, and one filamentous Algee.

From the above data we are compelled to conclude that the earliest

food of the whitefish consists almost wholly of the smallest species of

Entomostraca occurring in the lake, since the other elements in their

alimentary canals were evidently either faken accidentally or else ap-

peared in such trivial quantity as to contribute nothing of importance

to their sujiport. In fact, two species of Copepoda, Cyclops thomasi and

Diatomtis sicilis, are certainly very much more important to the main-

tenance of the whitefish in this earliest stage of independent life tban

all the other organisms in the lake combined. As the fishes increase

in size, vigor, and activity they doubtless enlarge their regimen by

capturing larger species of Entomostraca, especially Daphnia and Lim-

nocalanus.

A few words respecting the relative abundance of these species at

different seasons of the year and their distribution in the lake will have

some practical value. We may observe here an excellent illustration

of the remarkable uniformity of the life of the lake as contrasted

with that of smaller bodies of water already referred to in the intro-

duction to this paper. While in ponds minute animal life is largely

destroyed or suspended during the winter, the opening spring being

attended by an enormous increase in numbers and rate of multiplica-

tion, in Lake Michigan there is but little difference in the products of

the collecting apparatus at different seasons of the year.* There is a

shght increase in the number of individuals during spring and early

summer, but scarcely enough appreciably to affect the food supply of

fishes dependent upon them. They are not by any means equally dis-

tributed, however, throughout the lake, my own observations tending

to show that there are relatively very few of these minute crustaceans

to be found at a distance of a few miles from shore, and that in fact by

far the greater part of them usually occur within a distance of two or

three miles out. Indeed, the mouths of the rivers flowing into the lake

are ordinarily much more densely populated by these animals than the

lake itself, as has been particularly evident at Eacine and South Chi-

* For definite assurance of this fact, I am indebted less to my own observations

(whicli are, however, consistent with it as far as they go) than to the statements of

B. W. Thomas, esq., of Chicago, who, while making a specialty of the Diatoniacea'

of the lake, has collected and studied all its organic forms for several years, obtain-

ing them from the city water by attaching a strainer to a hydrant many times during

every month throughout the year,
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cago. Neither are they commoDly equally distribnted throughout the

waters iu which they are most abundant, but, like most other aquatic

animals, occur in shoals. In the deeper portions of the lake many
species shift their level according to the time of day, coming to the

surface by night, and sinking again when the sun is bright.

These facts make it imiDortant to the fish-culturist that the particular

situation where it is proposed to plant the fry should be searched at

the time when these are to be liberated, to determine whether they will

tiud at once sufficient food for their support. A little experience will

easily enable one to estimate the relative abundance of the Eutomos-

traca at any given time and place, and they require nothing for their

capture more complicated or difficult of management than a simple ring

net of cheese-cloth or similar material, towed behind a boat. This

may be weighted and sunk to any desired depth, so that the contents

of the water either at the surface or at the bottom may be ascertained

by a few minutes' rowing.

In conclusion, I wish again to express my great obligation to the

United States Fish Commissoner, Prof. S. F. Baird, and to Frank N.

Clark, superintendent of the Uniteil States hatchery at Northville,

Mich., through whom, as already stated, the specimens were derived

upon which these studies were made. My best thanks are also due to'

the Exposition Company of Chicago, and especially to their secretary,

the Hon..John P. Eeynolds, for the use of a tank in the Exposition

building, and for many courtesies received while the experiment there

was in progress.



XIV.-REPORT OF EXPERIMENTS FOR DETERMINING THE
SMALLEST AMOUNT OF WATER IN WHICH YOUNG SHAD AND
EGGS CAN BE KEPT.

By Frank N. Clark.

June 8, 1880, I was requested to conduct a series of experimeuts at

the shad-hatching station at Washington navy-yard, and to use as small

a quantity of water as possible both for the eggs and young fish. I ac-

cordingly arranged one of the cones with an aerator attachment for Ex-

periment No. 1.

June 0.—In the morning I placed in Cone No. 1 a portion of the eggs

taken the evening before (125,000), and also placed in Cone No. 2 the

same number. I commenced on Cone No. 1 by running 35 gallons of

water per hour. On Cone No. 2 there were 218 gallons per hour. The
aerator attached to No. 1 was doing the same work the larger amount
of water was doing in Cone No. 2. In the course of the day I reduced

the amount of water in Cone No. 1 to 23 gallons per hour, and found the

eggs had equally as good a motion as with the larger amount of water.

The motion of eggs in Cone No. 1 was considered as good as in No. 2.

Jiine 10.—Eggs were examined in both cones and found to be equally

as good in Cone No. 1 as in No. 2.

June 11.—Eggs were examined in both cones. In Cone No. 1, with

aerator attachment, I found more fungoid growth on the unimpregnated

eggs than in No. 2. They were, however, kept free from the good eggs

by the force of air and water. In cones of eggs I have worked for the

last few years I have frequently found eggs with the fungoid growth

to attach themselves to the good eggs. It was especially so when the

water was quite warm. I have always found it necessary in such cases

to add a greater flow of water.

June 12.—The fish were all out and appeared m as healthy a condi-

tion in Cone No. 1 as in No. 2. So far I have been nnable to note any
difference in the eggs or in their hatching other than is mentioned in

this report. In the evening of this day I removed 25,000 fish from each

cone, leaving 75,000 In each of the cones, with same amounts of water

(23 and 218 gallons). I find the fish in Cone No. 1 are not forced against

the perforated tin edges as in Cone No. 2. Accordingly it is not neces-

sary to attend to them as in No. 2, where it was absolutely necessary to

brush the fish away from the edges at least once in an hour to keep them
from filling the perforated tin and running over the top of the cone.

This I think one great advantage.

June 13.—Fish were examined ; found them equally as good in No. 1

as in No. 2. The force of air in Cone No. 1 seema to be rather violent

[IJ 783
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for the lish. I took tLe wire cloth from bottom of cone. It made a

slight change in the air bubbles, they were in finer particles.

Jiine 14.—The fish a])iH>are(] in a healthy condition. At 12 m. I arranged

one of the cylinder cans with an aerator attachment for conducting air

and water to the bottom of the can. TJie water and air passed down
through the pipe, and the overflow was through fine perforated tin at

the top of the can into the overflow chamber, where the water passed

out.

After arranging the can I immediately put into it 50,000 young shad

48 hours old. It had not been running more than ten minutes before I

discovered fish wire running oui: the overflow in consequence of the

perforated tin at the overflow being too small a surface. I immediately

removed the fish and informed Major Ferguson of what had occurred,

and gave him my idea of what was wanted for the can. He had the

cover of the can made with a larger surface of perforated tin, and

this, after putting the 50,000 fish back in the can, I found held the

fish.

June 15.—In the morning I discovered the fish in Cone No. 1 appear-

ing weak, in consequence, as I thought, of the violence of air and water

forcing them to top of cone, where the air-bubbles would break and

throw the fish to one side. In the course of the day I found the fish

were dying. In the can, which I shall designate as No. 3, I drew from

the bottom of the can about 50 dead fish. The balance of the fish were

looking well.

June 16.—There was a thorough examination made of all the differ-

ent experiments. The fish in cones were found to be in about the

same condition as the day before. The can, however, I did not find

the same. During the night there had been a stoppage of the water,

in consequence of which the fish were found all dead.

June 17.—The fish in Cones Is'os. 1 and i' were five days old. In Cone

No. 1, with aerator attachment, the fish were dying quite fast. My
opinion is still the same, that the violence of air-bubbles is too severe

for the young fish, and weakens them or wears them out.

Jmie 18.—I arranged another cone (No. 4) with aerator attachment,

and immediately placed in it 100,000 eggs taken the evening before.

There was an effort made to use a smaller quantity of water on this

cone, but without success. As soon as the water was reduced below

23 gallons per hour the aerator would not take in air. Thus it will be

readily seen the aerator will not supply the quantity of air with a less

amount of water than 23 gallons per hour. This lot of eggs was ex-

amined from day to day until all.were hatched, and nothing of note oc-

curred different IVom No. 1.

June 19.—This morning 1 found the fish in Cone No. 1 all dead. The

probable cause was the violence of water and air. The fish in Cone

No. 2 were still doing nicely. They were turned loose in the Potomac

at 6 p. m. There were 40,000 young shad put in Can No. 3 to again

trj- the aerator. The fish in Can No. 3 did very well until the third
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daj, when 1 fouutl tliem dyiug very fast, probably from the iini)ure

water caused by the can being closed.

June 22,-1 arranged Cone No. 1 with the aerator attachment, and put

in 125,000 eggs taken the evening before. The same amount of water,

23 gallons, was used on this occasion as on the others. Cone No. 4 all

hatched and appeared in a very healthy condition. Out of the lot of

eggs in Cone No. 4 there were about 90,000 fish, making a very good

percentage. I took one-half of these fish jmd put them in Can No. 5,

running a smaller quantity of water than on any of the other cones.

There was no aerator attached to this cone. There were 18 gallons of

water per hour running in this cone. These cones were kept running

and were examined from day to day until June 25, when the fish were

deposited in the Potomac in good condition.

Jiine 26.—On this morning I found the eggs in Cone No. 1 all hatched.

The eggs had been examined from day to day ; found to be about the

same as the cones hatched before. On this day I was directed to dis-

continue operation* at the navy-yard station, to move what fish I had
on hand, about 100,000, to the Smithsonian Institution, and to continue

my experiments there. The young fish were moved to the Smithsonian

on the morning of June 27, where they were placed in cones and cans.

In Cone No. 1, with aerator attachment, I placed 20,000 ; in Cone No. 2,

20,((00; in Can No. 1, with aerator attachment, 20,000; the balance were

placed in Can No. 2. My experiments consisted of one cone with aerator

attachment, running 23 gallons of water per hour ; Cone No. 2, with no

attachment, running 15 gallons of water per hour. This was afterwards

reduced to 10 gallons per hour. In Can No. 1 1 ran 15 gallons per hour

until the rubber hose conducting the water burst, during the night of

June 27, when, of course, the fish all died. In Can No. 2 there was no

change of water during the night. The next morning I found the fish

all dead. The cones were examined from day to day, and at this writ-

ing, July 3, the fish in Cone No. 1 are nearlj' all dead. The fish in Cone
No. 2 are looking well. They are seven days old to-day.

From my experiments I have come to the following conclusions:

When a small quantity of water is to be used in hatching it is abso-

lutely necessary to use the aerator to introduce the air with the water

at the bottom of cones in order to give the eggs the motion desired.

In every case where the aiirator was in use, and they were kept until the

fifth day, they commenced dying, and in twenty-four or forty-eight hours

all were dead. My opinion is that the violence of air-bubbles and water

weakened or wore them out. When it is desired to keep the fish in cones

for any length of time, and to use a small quantity of water, I should

advise that :i small quantity of water be run in the cone, as when it is

desired to use a limited supply of water a smaller quantity can be used

than with the aerator. In every case the experiment tried with the can

in which no change was given the fish proved disastrous in from six to

ten hours, according to the quantity of fish in the cans.

Washington, D. C, July 3, 1880.

S. Mis. 110 50
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Becord of 1tiiip(ratuye ohservaiions made ai Washington, D. C.,from June 9, 1880, to JuJj;

3, 1880, by Frank N. Clark.



XV -EXPERIMENTS UPON RETARDING THE DEVELOPMENT OF
EGGS OF THE SHAD, MADE IN 1879, AT THE UNITED STATES
SHAD-HATCHING STATION AT HAVRE DE GRACE, ID.

By H. J. Rice, Sc. D.

The report hereby submitted gives somewhat iu detail the methods and

results of the experiments iu retarding the development of impregnated

shad-spawn which were carried on by Mr. F. N. Clark and myself dur-

ing themonth ofJune, 1879, atthe United States Fish Commission barges,

near Havre de Grace, Md. These investigations were instituted princi-

pally for the purpose of ascertaining the possibility and practicability

of transporting shad-spawn across the ocean, with a view to introduc-

ing American fish into European waters, and all of our eiforts were

made with that end in view, formally, as is well known, or as is gener-

ally considered atthe present time, shad-spawn requires for its develop-

ment a constant although slight motion, and a continuous exchange of

fresh water. Under these conditions, whether produced naturally or

artificially, the spawn after impregnation will proceed in its develop-

ment, and the young shad come to maturity, quickly or slowly accord-

ing to the temperature of the water in which they are placed. With a

temperature of 68° to 74° the ova will hatch out in from three to five

days. If the water is of a lower temperature, or about 56°, the develox>

ment will be much prolonged and the hatching take place in about

eleven days. Upon an ocean voyage the great difficulty to be sur-

mounted would be the lack of fresh water. Motion can be given to the

eggs, and the temperature can be kept at any point which may be desired

by means of ice, but all the water used with the eggs must be such as

can be taken on board at the beginning of the trip.

The questions to be answered, then, in regard to a shipment of the kind

proposed were, "Can shad ova be carried, and will they go on in their

development, in stagnant water, or iu water which, although changed

as often as thought necessary, is not absolutely fresh ; or can they

be carried in some other manner, as for instance in an ice-chest, as is

done with some other kinds of fish-spawn, as that of the white-fish of

the Great Lakes for example?" It is quite evident that if it could be

shown to be possible, even with considerable care, to carry shad-ova

in either of these ways, it would not be very difficult to transport any

quantity which might be desired to the other side of the Atlantic, and
[1] 787
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thus introduce there a species of fish which upon this side of the water

is considered one of the table delicacies of the season. We began our

experiments by endeavoring to solve the second question first. For

this purpose an ice-chest was constructed under the supervision of Mr.

Clark. It consisted of a covered wooden box (Fig. 1, a) about 3 feet in

each -dimension, within which

was a second box or well, 6, of

about oue-half the size of the

outer one. This well opened

upon one side of the chest

by a box- door, c, about 5 inches

in thickness, and so arranged

with slats, 1, 2, 3, 4, upon the

inside that a large or small

quantity of ice could be packed

in it. The well was free from

the other sides of the chest all

around aud on top by a space

of about 8 inches, aud beneath

it was a drawer d, of about 6

inches in depth. The well could

thus be entirely surrounded with

ice, and the temperature regulated by the amount of ice

placed in the chest, aud by more or less completely clos-

ing the door of the well and the cover of the chest. In

practice it was found that with a small amount of ice

around the sides of the well and in the drawer and door,

aud a large cake upon the top of the well, an even and
moist temperature could be maintained throughout the

illl'^r'^'^^
'*"

ttbest with very little trouble.

Within the well a series of trays (Fig. 2) were placed one above the

other. They were made with wooden frames about 1 inch in thick-

ness, and were covered upon the bottom with cotton flannel. When
wanted for use the cotton-flannel bottom of the tray was thoroughly

moistened, and about 7,000 to 8,000 freshly impregnated eggs placed

upon it aud carefully spread out with a feather. The temperature of

the eggs was then lowered very gradually until it was the same as that

of the well of the chest, the chest having previously been partially filled

with ice. The tray was theu i)laced iu the chest and kept at a uniform

temperature during the time of the experiment. The first lot of egg'^

was placed in the chest on the evening of the 7th of June. This lot

consisted of about 25,000 eggs which were taken fresh from the spawners

and distributed ujjou three or four trays. The temperature was reduced

very gradually to 37° when thej^ were placed in the well, and kept at

370 and 38'^ until about 8 o'clock p. ra. of the 9th of June. At this

time they appear to be all dead, and the temperature was allowed to
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rise to 55° wbicli was about 10 o'clock p. m. same date, when a second

lot of freslily-taken eggs, of about the same number as the first, was

placed in the chest.

The temperature was then allowed to sink to 48°, and kept there, not

running below 47° nor above 49°. About 10 a. m. of the 12th the eggs

of the first lot were found to be all dead and were thrown away, but

those of the second lot appeared to contain some good ones, and one

trayful was placed in a cone of fresh running water at a temperature

of about 75°. t )n the third day after, or on the loth of June, about 20

or 30 young fish hatched from this lot.

At 12 m. of the 12th, after the trayful of eggs had been transferred to

the cone, a third lot of eggs was placed in the chest. These eggs had
been taken on the night of the 11th and kept in a cone of fresh running

water until the segmentation cap had entirely covered the yelk and the

young fish could be seen as a dark band along the side of the vitellus.

The temperature was now allowed to sink to 43°, and kept at about 45°

until C p. m. of the 14th, when all the eggs of both second and third lots

were found to be dead. Forty three degrees is thus undoubtedly too low

a temperature for shad spawn ; otherwise we ought to have had some
live eggs in either the second lot, which furnished live ones at 48°, or

in the third lot, which had been subjected to the low temperature for

only about two days. On June 17th, 10 j). m., a fourth lot of freshly-

taken eggs was i)laced in the chest, where the temi)erature showed 64°,

and on the 20th a fifth lot was consigned to the well. In these latter

ova the young fish were so far advanced as to show the eyes, protover-

tebrae, ear-cavity, and the heart as a single-chambered pulsatile organ.

When these were placed in the chest the temperature was 55°, and it

was kept at this point until the 23d, when both eggs and young fish

were found to be dead. In order to keep the temperature at 55° or 56°

very little ice was necessary, and it is possible that the eggs did not

have moisture enough to maintain them in good condition, since they ap-

peared to melt down into a mat-like mass after being in the chest for a

day or so. This was not noticed, or but very slightly, in the other cases.

Our only success, or partial success, with the ice-chest, then, was with

that portion of the second lot of eggs which was kept at a temperature

of 48°. The young fish which were hatched from these eggs were ex-

ceedingly vigorous and hearty, and when we broke camp on the 24th,

or nine days after they had escaped from the eggs, they were about five-

eighths of an inch in length, with the rays of the dorsal, anal, and caudal

fins well advanced, the end of the notochord turned up very promi-

nently, and the caudal fin slightly forked. They were about one-third

larger than some older fish which were in another cone and which had
been hatched out in the ordinary manner. In the stomachs of all of

these young fish I found a great many shells and remains of daphniae

and other small animals, and saw them, and especially the older ones

above mentioned, eat the dead of their own species.
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The trials whicli we have thus made seem to indicate that it is imprac-

ticable to carry shad-spawn in an ice-chest, as can be done with many

kinds of spawn, especially such as is laid in the fall or winter season.

But it is possible that more trials and greater precautious are necessary

before we can be positive in this respect, particularly as I am informed

that Mr. Welcher, now of the Michigan fish commission, has kept shad-

spawn in an ice-chest for a considerable time, and afterwards hatched out

Fig. 3.—Apparatus for using the same water over again in liatcliing shad.

young shad from such spawn. I am not conversant, however, with

his method, nor do I know to what extent he was successful in such ex-

periments. But judging alone from onr efforts, the results seem to show

that an ice-chest is seriously detrimental to the integrity of shad-ova.

So far, then, as our experiments have been carried, and as regards the

ice-chest, the question would have to be answered in the negative.

Our second set of experiments were then begun for the purpose of test-
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ing the feasibility of using the same water over and over again when
its temperature is kept below the normal condition.

Our apparatus, Fig. 3, as arranged for these experiments, consisted of

two reservoirs, a hatching-cone, and a steam-pumi), and their connec-

tions. The first or supply reservoir (Fig. 3, a), was a small hogshead

elevated about three feet above the floor or just above the level of the

hatching-cone 6, which was of the ordinary pattern, with a rim of wire

sieving around the inside at the top with a gateway in it for the purpose

of letting dead eggs, pass oft" into the gutter, which rau around the top

of the cone outside of the sieve rim and so into the escape-pipe. The
cone was swung on braces attached to the side of the wall, and was con-

nected with the supply tank by means of a rubber pipe, c, passing from

the bottom of the reservoir to the bottom of the cone. The second res-

ervoir, d, was smaller than the first, and was placed under the floor and
below the hatching-cone with which it communicated by means of an

escape-pipe, e, passing from one side of the gutter at the top of the cone

down and over the edge of the reservoir can.

The apparatus was completed by placing the two reservoirs in communi-
cation by means of a long tube, /, passing throujih the steam-pump g and
entering the top of the first reservoir. \^^ater being placed in the large

reservoir a flow would take place into the cone, and the cone when full,

would overflow into the second reservoir, from whence the once-used water

-could be pumped back by the pump into the supply-tank, again to run its

circuit through the cone. In this manner we had a constant flow of water

in our cone, and as the end of the escape-pipe from the cone into the

lower reservoir and that of the supply-pipe from the pump into the

supply-tank were considerably above the level of the water in their

respective reservoirs, there was also a slight amount of aeration from

the falling water.

The temperature of the water was regulated by keeping ice in greater

«or less quantity in the supply-reservoir. Our first trial of this appara-

tus was begun on the evening of June 8. The supply-reservoir and
€one were filled with water from the bay and 50,000 freshly-taken eggs

placed in the cone. The temperature of the water was reduced to 45^,

then allowed to rise to 52°, and kept at that temperature until the

morning of the 11th, when the eggs were found to be dead and were

thrown away, and the apparatus thoroughly cleaned. It is probable

that the low temperature of the water had its effect in destroying this

lot. At 10 a. m. of the 12th the reservoir and cone were refilled and a

second lot of eggs placed in the cone. The temperature was 67=^, and
was gradually reduced to 56°, and kept for the most part at that point, al-

though on the 15th it rose to 04°, for lack of ice, consequent upon our

change of locality, but was brought back to 56^ on the IGth. These

eggs had been taken on the night of the 11th and kept until 10 a. m.

of the 12th in fresh running water, at 77°, before being placed in the

cone. When placed in the cone the segmentation cap entirely covered

the yelk, and the young fish, as was the case with lot No. 3 which was
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placed in the ice chest, could be seen as a dark band around one side of

the yelk. These eggs continued their development, or at least a goodly

proportion of them did, up to the middle of the fourth day, when they were

well developed, showing eyes, protovertebrae, ear-cavity, and the heartas

a single-chambered pulsatile organ. They appeared to be healthy and in

good condition ; but gradually the water became filled with sloughs and
decomposing animal matter, and early in the fifth day, or by the morn-

ing of the 17th of June, the fish were all dead. The eggs were accord-

ingly thrown away and the apparatus again cleaned and placed in readi-

ness for a third trial.

It had become pretty evident that the trouble was in the water, and

we determined to try the next time the effect of more thorough aeration

upon it. Accordingly at 30 p. m. of June 17 a third lot of about 50,000

eggs was placed in the cone, with the water in the supply-reservoir at

72°. By 7 a. m. of the 18th the temperature had been brought down
to 64°, and by 12 a. m. to 53°. It was kept thereafter during the trial

at an average of 51°. At intervals of two to three hours after the

water had commenced running, the water in the supply reservoir and
that in a second cone, Fig. 3, /t, which had been arranged to receive

the outflow^ of the first before the water passed into the second leservoir^

was thoroughly agitated for five to ten minutes. This was accom])lished

by the use of a dipper, running the dipper down deep in the vessels and

getting the water from near the bottom, then lifting the dipper high

above the vessels before pouring it back, so as to give the water as

much of a fall as possible. In addition to this method of purifying the

water a certain quantity was taken two or three times each day from

the surface of the hatching-cone. In this manner it was intended to

take of that water which had just passed over the eggs about the same
quantity that would be added to the supply-tank as fresh water by the

melting of the ice, and in taking it from the hatching-cone any sloughs

or dirt which had accumulated around the top of the cone could be in-

cluded. Under this treatment the eggs progressed in their develop-

ment and appeared in fine condition uj) to the middle of the fifth day,

or one day longer than those of the second lot. At this time they were

at the same stage of development as the second lot upon the fourth day

;

but it is to be borne in mind that the second lot was started in warmer
and fresh water before being placed in the cone, while these passed

through their entire development in the stale water. On the afternoon

of the fifth day the water, despite the constant aeration, began to

have a rank, fishy odor and to foam slightly in the supply-reservoir.

Notwithstanding this the eggs appeared in a good and healthy con.lition.

On the morning of the sixth day, however, or the 23d of June, the foam

on the water was very considerable in amount and the eggs were quite

noticeably affected. As much of the water as couhl i)ossibly be spared

was then taken off through the hatching cone, together with as much
of the slough and dead material ;is could be scpaiated from the good

eggs, and a filter of charcoal i)laced under the supi>ly tube of the supply-
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reservoir. But this did not seem to stop the death of the eggs, and in

order to save the remainder they were transferred at noon of the sixth

day to a cone of fresh water at a temperature of about 73°. The stale

water had, however, apparently been too injurious to them and they all

finally died. It appeared to be pretty evident from this trial that while

artificial aeration would increase to a certain extent the time during^

which the water- could sustain the eggs in good condition, yet four and a
half or five days were about the utmost limit of time the same water could

be used over and over again. When used for this length of time the entire

vitality appeared to be taken irom it. This was probably from the using:

up of the oxygen contained in it, although the decaying organic mate-

rial, sloughs, and dead eggs, of which there are always more or less

mixed with good eggs, may have played a very important part in render-

ing the water unfit for sustaining life.

The end of the season was now at hand and good spawn was very

difiicult to obtain. We were thus prevented from trying other methods
of using the water. The next method would have been to take enough
water on board at the beginning of the experiment, in addition to that

in the reservoir and cone, to enable us to give the eggs a complete

change of water, drawing off the old and putting the other in its place

once every three days.

If unused water—water which contains its normal amount of oxygen
and which has not passed over the eggs so as to become tainted with

decaying organic material—is all that is required to replace the used or

partially exhausted water of the cone, then there would be no difficulty

in keeping the eggs in good condition for a voyage of twelve or fifteea

days, for it would be an easy matter to carry sufficient water in extra

casks to make complete changes every three days for this length of

time, or even longer. But as a trip can be made in from eight to nine

days, or as that would be the length of time which would elapse before

fresh water could be obtained, it would hardly be required to make over

two, or perhaps three, changes. From our experience this year it seems
highly probable that such an attempt would be entirely successful, and.

that a good proportion of eggs thus treated could be hatched out and
the young tish distributed wherever it was desired to take them. In

such an experiment the larger the amount of water passing over the

eggs the longer tbe time required to exhaust it or render it foul. If the

experiment should be tried again and for the same purpose, that is^

transportation across the ocean, the apparatus should be just such as-

would be em})loyed on ship board, and with the supply-reservoir made
as large as could be conveniently carried. Then, by changing the water»

aeration, and the use of a filter for the used water before it re-entered

the supply-tank, it would seem as if success could be assured. At leasts

if this method cannot be made to answer the purpose it is very ques-

tionable whether any can. Several cones instead of one could be used,

if desired, by simply connecting one cone with the next, each cone tak-

ing the outflow from the one preceding. In this case it would be neces-
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sary to have the cones arranged in a series, each one with its top or

outlet considerably higher than the one into which it flowed, as in Fig.

3 with the two cones, so that there should be sufficient motion in the

water to keep the eggs stirring.

It may not be out of place to notice the fact that the eggs kept in the

stale water were almost entirely free from any fungoid growth. Why
these eggs should be favored in this manner is hard to say, and may be

a question worthy of farther research. As regards the influence upon

the development of the germ, there was a very marked diflerence in the

two methods employed. In the ice-chest, in the case of freshly impreg-

nated ova, segmentation would go on until the "mulberry" stage had
been reached, or until a small limb or protuberance of small cells had
been formed upon one side of the vitellus. After this there appeared

to be an entire cessation of all development as long as the egg remained

in the chest or until the vitellus disintegrated.

In most cases disintegration or death did not take place for two or

three days, and up to this time the eggs had every appearance (other-

-wise than that they did not develop) of being alive and in fair condition,

lu the cone, however, development went on regularly and slowly from

the very first, and continued until the water became of such a nature

iis to fail to longer nourish the embryos.

This development was such that in about two hours the "mulberry"

stage had been reached ; in sixty hours the segmentation cap entirely

surrounded the yelk, and the young fish formed a prominent welt along-

one side of the vitellus ; in seventy-two hours the eyes commenced to

show ; and in one hundred and eight hours, or four and one-half days,

the tail portion, or that part free from the yelk, was as long as the por-

tion attached to the yelk, the eyes very prominent, with the crystalline

lens formed, the ear-cavity forming a semi-circular depression upon the

^ide of the body above the yelk, the protovertebraj numerous, and the

iieart a small, single chambered body, situated just back of the head,

between the yelk and anterior end of the central canal, and just begin-

ning to exhibit regular although somewhat spasmodic beats. In an

<8mbryo developed in fresh running water, at a temperature of QS^ to

74°, those stages would be passed through, respectively, in four, ten,

twelve, twenty, to twenty-six hours, showing a retardation in the case

of the embryo kept in water at 50° of from three to three and one-half

<lays. At this rate the young fish in the colder water ought to hatch

out in about eleven to twelve days, and would probably, from their

slower growth, be more hardy than those hatched in three to three and

one-half days. It is to be regretted that these experiments could not

have been begun earlier in the season, thus giving plenty of time for

thoroughly studying the questions and arriving at some definite results,

for although it would appear as if the method last suggested might

be successful, yet a trial seems to be absolutely necessary before under-

taking an ocean voyage.

Washington, D. C, July 3, 1879.



XVI -ON THE RETARDATION OF THE DEVELOPMENT OF THE
OVA OF THE SHAD (ALOSA SAPIDISSIMA), WITH OBSERVA-
TIONS ON THE EGG FUNGUS AND BACTERIA.*

By Jonx A. Ryder.

Several series of experiments at different times were undertaken by
persons connected with the United States Fish Cemmissiou having for

their object the solution of the following problems :
" Is it i)Ossible to

lower the temperature of the water in which shad-eggs are incubated

so as to greatly retard and prolong the process ? " " Is it possible to

prolong the period of incubation so that large quantities of embryo-

nized ova may be carried for long distances by land or water, so as to

effectively stock distant or foreign waters ? " These two queries, I think,

clearly state the objects of the experiments, and also tacitly indicate

the important results which would follow in case practical results should

be attained.

That a decrease in temperature would impede or retard the develop-

ment of ova has been known for a long time, and, without encumbering

this essay with references it may be asserted as a truth based on phys-

ical reasons and facts. Physiologists and biological philosophers, such

as H. Milne-Edwards and Herbert Spencer, have recognized and dis-

cussed the influence of fluctuations of temperature on physiological

processes. Every genus and perhaps even every species of fishes, in

the course of the early development of its ova, appears to present some

idiosyncrasy of behavior which demands that its characteristics shall

be studied before it is ventured to i>roceed with exijerimeuts of this

character. Practically the peculiarities of the ovum of the shad are

perhaps as well known as those of any species we are called upon to

deal with.

Shad-eggs after impregnation are relatively large, measuring from

one-eighth to one-seventh of an inch iu diameter. When first extruded

from the parent fish they measure about one-fourteenth of an inch in

diameter, are somewhat flattened and irregularly rounded in form

;

the egg-membrane, a true so7ia radiata^ is much wrinkled and lies in

close contact with the contained vitellus. Immediately after impreg-

nation this membrane becomes tense, is filled with water which has

found its way through the membrane from the outside, and is now x^er-

* Second edition, revised.
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fectly ^l)lie^i(;ill, having appareutly gained very mucli in bulk. This

gaiii in size is, however, delusive ; it is only the wrinkled egg-membrane
which has been distended with water ; the vitellus or true germinnl and
nutritive portion has gained nothing in size. The latter now lies in

contact with the lowermost i)art of the egg-membiane when the wliole

ovum is at rest, and is always more or less depressed from above in the

form of an oblate spheroid. After the germ has been develoi)ed, which

is discoidal in form and placed on the surface of the vitelline sphere, it

iisually also occupies a lateral i)Osition on the vitellus when the ovum
is at rest.

The vitellus rolls about au<l changes its position inside the egg mem-
brane as the latter's position is altered. The vitellus is heavier than

water. A large space filled with fluid now exists between the vitellus

and membrane. No adhesive material is found on the outside of the

membrane, as in the eggs of the white perch and herring, as may be

readily demonstrated with the microscope, although when first extrude<l

they are covered with a somewhat sticky ovarian mucus. The ova are

heavier than water and rapidly sink to the bottom of the vessels in

which they are undergoing development. All of the hatching appa-

ratus now used for their incubation in water is operated on the princi-

ple of a continuous flow, which keeps the ova constantly in motion. So
much for the physical behavior and constitution of the shad-egg, which

is necessary for the comprehension of wliat will be said subsequently.

It has been the experience of those intrusted with the work of look-

ing after the artificial incubation of the eggs of the shad that when the

temperature of the water was highest the process was comideted soon-

est, and when lowest it took a disproportionately longer time. In illus-

tration of this fact the subjoined data, supplied by Mr. W. F. Page, are

of interest, from the records which were kept at the station on the Po-

tomac during the present spring (1881 )

:

Lot No.

;

Time in hatching 148 honrs.
Average temperature of water 57. 2° P.
Average temperature of air |

61° F.

109 hours.
I

70 hours.
64. 5° F. I 74° F.
66. 1° F. I 76. 250 F.

i

This series of data shows that with a fall in the temperature of the

water down to 57.2° F. it took six days and four hours to complete the

development in the egg ; with a rise in the temperature of the water

to 74° F. the ])rocess was complete in a little less than three days.

The difierence in the times of hatching between lots No. 1 and 3 is 78

hours ; the difference in the temperature of the water used is only

l(».8o F. Is there a limit to the ])ossibilities of retardation ? Experi-

ment has shown that there is. The temperature of ice-water, 38° F.,

was found to be fatal at the morula or germinal disk stage of develop-

ment of the shad egg, in the course of experiments made at Havre de
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Grace, Md., in 1880, The cells of the germiual disk became browDisb, tbe

cleavage furrows obliterated, the disk tended to spread out and become

larger across. These phenomena indicated stagnation of development

and death. The second series of experiments, conducted by what is

known as the " dry method," in a refrigerator box provided with canton

flannel trays, devised by Mr. F. N. Clark especially for these experi-

ments, gave better results. We found that the ova merely kept damp
on the trays in an air temperature of 52° api)eared to develop quite

normally, the only serious drawback being the rapid and more or less

fatal development of fungus, the mycelium of which would soon grow

over the eggs, penetrate the membranes, cause them to collapse, trans-

form the protoplasm of the vitellus into fungus protox>lasm, and kill

the ova.

The following abstract from my note-book, recording what was ob-

served in watching the results obtained from a trial of Mr. Clark's

apparatus, speaks for itself, though it would facilitate the comprehen-

sion of the matter if a series of explanatory figures could be introduced

:

" Eggs taken June 8 and put into refrigerator at 9 o'clock p. m. ; exam-

ined June 9 at 9 o'clock a. m. ; exposed for 12 hours to a temperature

ranging from 54° to 00° F. Cleavage has advanced to the morula stage

;

i. e., the germinal portion of the egg is still discoidal, lies on one side

of the vitellus or yelk, and has not advanced beyond the condition ordi-

narily reached in three hours with the temperature 72° F.

" Same lot, June 9, 2.30 p. m., advanced but a little be.yond the stage

just described above ; the germinal disk still maintains its character-

istics ; development normal ; temi)erature 54° F.

'' Same lot^ June 10, examined at 9.30 a. m. ; segmentation cavity de-

veloped and blastoderm forming ; incipient embryo making its appear-

ance at one side. The blastoderm, however, does not yet cover more
than half of the upper hemisphere of the vitellus, a condition ordinarily

attained in six hours Vv-ith the temperature of the water at 72° F.

Temperature in refrigerator box now ranging from 52° to 54° F. Eggs
of the same age, 3GJ hours, in a hatching-jar, have the vitellus com-

pletely inclosed by the blastoderm, the embryo formed, wjth eyes, ears,

and brain distinguishable, and the tail is budding out as a small,

rounded knob at the posterior end of the embryonic axis, which curves

around one side and now extends from one pole of the egg to the other,

embracing an arc of 180°.

" Same lot, in refrigerator, examined June 10, at 8.30 p. m., or nearly

forty-eight hours after impregnation, shows that the blastoderm has

grown down half way over the vit.41us, like a hemispherical cap ; the

keel or carina has been developed. Temperature 53° F. in refrigerator

all day. Eggs in a cone of the same age, temperature of the water 65°

F., have the embryos well advanced, with the tail free and as long as

the portion of the body still in contact with the yelk, but the natatory

fold is not developed.
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" Eg:gs which had progressed a considerable way in development, so

that the tail was somewhat more advanced than the stage last described^

and which did not yet have the eyes pigmented, were also experimented

npou at this time. In consequence it was learned that snch might be
suddenly transferred from the water in which they had previously been

undergoing development to the damp cotton-cloth trays without injury

from such sudden and continued exposure to an air temperature of 53°

F. A most striking fact was that in such as had the choroid or pig-

mented coat of the eyes in process of development had the formation of

the pigment arrested in correspondence "with the general arrest of de-

velopment observed.

"Returning to the eggs of the 8th June, these were examined June

11, 9 a. m. Development is still normal ; the eyes are perfecting, but

the perfectly normal blastoderm does not yet quite cover the vitellus^

the diameter of the opening at the caudal pole, where the vitellus or

yelk is still exposed, being equal to about one-seventh of the circumfer-

ence of the egg. Temperature during the night 49.5° F.

" Other lots of ova, taken on the 6th and 7th of June, and removed from

the hatching-cones and put on the cloth trays in the refrigerator box^

have been greatly retarded, but the development is normal, no abnor-

malities whatever having been observed. The lot taken on the 8th and

put into the refrigerator on the 9th, after having been in the water for

twenty-four hours, are well advanced, the tail being twice as long as the

portion of the embryo's body attached to the yelk, and the fin-folds being

nearly fully developed dorsally and ventrally.

" The eggs first put into the refrigerator on the evening of the 8th

June now show a disposition to wrinkle, i. e., part with the water

inclosed between the egg-membrane and the vitellus, and are collapsing.

Perhaps this is due to evaporation."

Afterwards I abandoned the view that evaporation was the cause of

the collapse and wrinkling of the egg-membranes. lam now fully con-

vinced that it was due to the invasions of a fungus.

" Same lot of eggs of June 8 examined June 11, at 7 p. m. Blasto-

derm not yet quite but very nearly closed over the vitellus. Only a

very small round opening at the tail of the embryo marks the point

where its closure is aboit to take place. Temperature 53° F. in refrig-

erator. Development normal in those which are not collapsing, after

remaining seventy hours on the trays.

" June 12, 11 a. m., eggs of June 8 in refrigerator for the most part

still alive. Temperature 52° F. Development has been normal up to

this point ; the blastoderm has closed over the vitellus, and the tail is

just beginning to bud out as a rounded knob, as in twenty four to thirty-

six hour embryos hatched in water ranging from 80° to 72° F.

" Eggs of June 7, partially developed, have commenced to collapse in

the refrigerator box. This appears to be due to the growth of the fungus,

on the ova.
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" June 13, 10 a. m., examined the eggs put into the refrigerator on the

night of the 8th. They are now nearly all dead. Those not affected

with fungus mycelium still plumi) and normal in development ; caudal

knob but a little more prominent than when examined on the 12th, at

11 a. m. Temperature in box 53° F."

We may sum up the result of these experiments as follows

:

After a little more thanfour and a half days the ova. of the shad exposed

on cloth trays to a temperature of about 52° F. have not advanced further

than they ivould have done in wafer at a temperature 0/80° F. in 24 hours,

or in 30 to 36 hours in water at a temperature of li'^ to 68° F.

But after four and a half days our embryos have not yet passed through

half of their development, so that it would be safe to say that the period

of incubation at this rate could be prolonged for nine days, or a period-

long enough to readily admit of the transportation of ova so retarded

across the Atlantic to England, France, or Germany, The bar to our

complete success, however, was the rapid and fatal development of the

fungus, which is probably a saj)rolegnious form identical with the one

commonly productive of more or less loss in hatching out ova in water

in all the forms of apparatus which I have seen used. If attention were

directed to a means of destroying the germs of these organisms I think

success might be very confidently anticipated. To effect the complete

destruction of the spores in the water used, and to prevent their ever

coming into contact with the eggs, upon which they lodge, germinate, and
grow, are the preventive measures to be adopted. These measures are,

I believe, feasible, but may involve some trouble in their execution. The
experiments of Tyndall and Pasteur have taught us that it is possible to

sterilize any fluid and render it absolutely free from all forms of organic

germs by energetic boiling, taking care afterwards to exclude the germ-

laden air by means of stojtpers of cotton wool, or by hermetically seal-

ing the vessel. Such a method would, of course, not answer in this case,

as in sealing up a vessel containing the eggs in sterilized water they

would be smothered. The precautions which are practicable, however,

are these : (1) Take care to scald and thoroughly sterilize the pans into

which the fish are spawned
; (2) take care to wipe the spawning fish

clean, and, above all, avoid rubbing off the scales or to allow these to

drop into the spawn or milt
5 (3) use only sterilized water to " bring

up " or water-swell the eggs
; (4) take care to scald out the refrigerator

and cloth trays, so as to sterilize these of any germs
;

(5) it would also

be necessary to boil and sterilize enough water to keep the eggs and

cloth trays moist during the process of retardation
; (6) the sterilized

water should be kept tightly covered in a clean vessel
; (7) in managing

the refrigerator care should be taken in opening and closing it, and in

order to ventilate it the opening in the upper part of the chamber for

the admission of air should be provided with a filter of cotton wool
; (8)

it would be necessary to scald and sterilize new cotton cloths, since

these are almost always laden with germs. These precautions observed.
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with scrupulous care would iusure success, as far as the danger from

fungus is concerned, in conducting this mode of retarding development.

The second series of experiments were conducted at Washington, in

association with Col. M. McDonald, this gentleman having kindly

undertaken to aid in the work of experimentation, by means of various

ingenious forms of small and convenient hatching apparatus of his own
devising, mostly made of glass. The method pursued consisted partly

in treating the eggs for some time on the dry principle on trays, com-

pleting the incubation afterwards in the glass apparatus fed with water

from a coil of tin pipe kept under ice in a refrigerator. This enabled us

to maintain the temperature of the water supply at a pretty constant

point, rangmg from 60° to 63° F. It was necessary, on account of the

distance which the eggs bad to be transported, to use trays covered

with damp cloths, on which the impregnated, water-swollen ova were

carried in transit from the spawning grounds. The experiments were

conducted in the basement of the Smithsonian Institution, where some

of the trays of eggs were placed in a refrigerator and others put directly

into the water at the temperature stated above, using the McDonald
apparatus. The results of these experiments were of great interestand

of considerable value, as giving us data for certain precautions to be

observed in the conduct of future work and experimentation, as may be

learned from the account of them which follows.

Colonel McDonald found it necessary to devise some ready means of

transporting the ova from the spawning grounds over a score of miles

down the Potomac. This necessity for an expedient proved that the

transportation of ova by the dry method immediately after they had

been water-swollen was possible, and that it would answer for long dis-

tances. To illustrate : some were kept on the trays in good condition

for seventeen hours, in the ordinary temperature of the air, 70° to 80°

F., prevailing at that season of the year (July). When the temperature

of the air was up to 90° F. it was found that the ova carried on trays

and allowed to remain on them would tend to si)oil quickly, as Bacteria

^ndVibriones were distinguishable on all the spoiled putrescent ova care-

fully examined under the microscope. It is therefore evident that in

warm weather, in transporting ova by the dry method for long dis-

tances, it would be necessary to take certain precautious to prevent the

access of the germs of such putrefactive organisms to the eggs. Essen-

tially the same method of procedure recommended to guard against the

introduction of the spores of the saprolegnious fungus to the eggs would
apply here. Such precautions, however, would only be necessary where
it Avias desired to retard the development for a long time, in case it was
desired to transport the ova long distances. I think it would be found

practicable to carry eggs on trays on damp cloths for ai)eriod of twenty-

four to forty-eight hours without the least difSculty, x)rovided a refrig-

erating apparatus was constructed in which the temperature could be

kept at 60° to 65^ F. j below this temperature it would not be safe to go
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for the ordinary purposes of transportation from the spawning grounds

remote from the hatching stations. An important matter to attend to in

the apf)lication of the above i)lan will be to effectively scald the cloths

which are laid in the trays each time before they are again used, or else

they will become the nidus of untold myriads of putrefactive germs

which will lodge from the air in dust, and the retention and development

of which would be favored by whatever of mucus, dead eggs, egg-mem-

branes, and blood might adhere to the cloths from one time to another.

Tlie putrefactive germs always liable to be conveyed in the impalpa-

ble dust constantly suspended in the air of houses in this latitude are

consequently much more insidious in their approaches than the germs

or spores of the saprolegnious fungus, which ordinarilj' causes a considera-

ble loss of eggs in the hatching-cones. The eggs attacked by the fungus

in the water first turn white; the egg-membrane then shows a disposi-

tion to wrinkle or become flaccid ; the mycelium or growing stage of the

fungus is now in active progress. The mycelium is simply a felted mesh-

work of branching fungus cells, which appropriates the substance of the

egg and completely envelops its membrane. In this stage it is com-

paratively harmless. Afterwards from the felted mycelium threads club-

shaped cellular i)rolongatio«8 grow out, which radiate in all directions

like the seeds on a dandelion seed-head. In time each one of these club-

shaped heads of the fungus, to the number of hundreds on every affected

egg, develop a large number of spores or germs on the inside; directly

the end bursts open and the minute spores swarm out of the club-shaped

spore-case in great numbers. Each of the spores is capable of independ-

ent movement by means of long vibrating filaments attached to it at one

end. These wander about in the water, lodge on healthy eggs, and grow
on and destroy them, so it is important that infested eggs should be

removed as soon as they make their appearance in the hatching appa-

ratus. Kiihne and Cohn have shown, however, that a temperature of

140° F. is sufficient to kill the germs of Bacteria and other putrefactive

organisms, and it is very likely that such a temperature or less than the

boiling point of water, 212° F., would be quite sufficient to clear off and
kill any fungus germs which might adhere to the pans, trays, and cloths

used in the transportation of ova.

The preceding account of the development, destructive growth, and
maturation of the spores is from personal observations made on eggs

infested with fungus in the hatching-cones on the barges at Havre de
Grace in 1880, and it is only introduced here to direct attention to some
possible means of staying or mitigating its ravages. I do not pretend

to know the species by its botanical name. I leave its identification for

the cryptogamic botanists; practically a knowledge of its life-history

suffices for our purposes.

The following record of the most salient features of my observations,

made in association with Colonel McDonald, is on the whole not as en-

couraging as the experiment made at Havre de Grace, Md., but it is of

S. Mis. 110 51
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value ou account of the pathological changes or deformities which it

was found were induced in embryos when they were subjected to too low

a temperature. Only in the very late stages did they appear to be com-

paratively free from this influence tending to the production of de-

formities.

A lot of eggs which had the germinal disk biscuit-shaped and nor-

mally developed were placed on trays in the refrigerator in the evening,

in an air temperature of 45° F. They were found in apparently normal

condition after twenty-four hours had elapsed, but had made little or no

progress in development. After twenty-four hours more, or after expo-

sure for forty-eight hours to an air temperature of 45° F. on damp cloth

trays, the germinal disk was found to be deformed and dead, being hel-

met-shaped, with one or two constrictions or furrows running round it.

The vitellus or yelk still retained its normal appearance, however, the

vitelline spheres being clear, with the protoplasmic mesh-work envelop-

ing them in a normal way. Of the same lot, those which were taken out

of the air temperature of 45° F. and put into water at 74P F. hatched

out normally in a good percentage, without deformities, showing that

a sudden transfer to water at a much higher temperature was not at-

tended with difficulties. The prolonged stay of forty-eight hours of the

the same lot in the refrigerator at 45° F. showed that complete arrest

of development and death would supervene, and that a profound abi.or-

normal change in the form of the germinal disk would result.

Another series of experiments with eggs kept in a temperature of

64° F. showed the same tendency to retard development as was shown
by the Havre de Grace experiments. Embryos of the same age in water

at 74° F. developed nearly twice as rapidly.

Other experiments showed that eggs which had been retarded in de-

velopment at a temperature a little below 52° F. for two days exhibited

a tendency to develop abnormally. The abnormal phenomena which
were noticed principally affected the notochord or embryonic axial car-

tilaginous rod, which had a tendency to become bent and twisted, while

constrictions were also apt to appear, giving it an irregular, beaded, and
generally misshapen appearance. Such deformities seemed to affect

only the caudal portion of the notochord, the portion toward the head
end of the embryo being normal in its appearance. In this way great

deformities of the tail arose, so that in a microphotograph of an embryo
two-thirds developed the tail, instead of being gracefully bent flatwise

to one side, is abruptly bent downwards and then upwards, so as to be

approximately V-shaped as seen from the side.

Sometimes the deformation of the tail would only be noticeable at its

extremity ; at others the deformed portion of the notochord would ex-

tend some way forward over the yelk beyond the point where the tail

originated, as it budded out from above the point where the blastoderm

closed. In no instance was it observed that any deformity or disturb-
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ance of the structure of the yelk took place, or that the epiblastic or

hypoblastic coverings of the latter were distorted.

The epiblastic coverings of the tail, however, showed a tendency to

crumple and become distorted. It was also commonly noticed that the

epiblast showed a tendency to proliferate or throw out masses of cells

in the form of irregular knob-like clusters. These increased rather than
diminished in size as development progressed. No other structure of

epiblastic origin took part in the tendency to become misshapen. The
eyes, nasal pits, and ear capsules were normal in every respect. The
heart pulsated more slowly than in embryos hatched in water of the

usual temperature. This was probably due to the benumbing effects of

the low temperature.

When deformed embryos were transferred to water of 74° F. they
showed no signs of regaining their normal shape, but, on the contrary,

the deformity seemed rather to be aggravated as develo])ment pro-

ceeded. This was the case also when transferred to water ranging from
a temperature of 60° to 64° F. Once established, any deformity in de-

velopment seemed irremediable by any further stages which might be
necessary to complete the developmental processes undergone in the

In the light of these researches, taken in their entirety, it would
therefore appear that 55° to 53° F. is about the limit to which we can

with safety reduce the temperature in which the ova of the shad will

undergo their normal development. This temperature would give us,

approximately, nine days as the longest period of incubation attainable,

time sufficient, added to the four days required for the young to absorb the

yelk-sack, or thirteen days in all, to take embryos to be incubated on the

route all the way across the Atlantic, or even as far as the Danube or

Black Sea. Even this period may be somewhat extended, since it is

possible to retard the absorption of the yelk-sack of the young fish by
keeping them in water of 60° to 65° F. A temperature of 55° F. would
probably not be injurious at this stage. 1 have kept the young in water

at 38° F. for half an hour without apparent injury. They had been

hatched only a short time before. The cold would benumb them, and
they would lie quietly at the bottom of the vessel until restored to ac-

tivity as they were warmed up in water of over 70° F., to which they

were at once transferred without harm. The muscular masses at the

sides of the body were benumbed, as indicated by the quiescent behav-

ior of the embryos. Tissue metamorphosis would be hindered by such

a fall in the temperature of the water. We saw that the cold caused

the pulsations of the heart to diminish in rapidity. This abatement in

the activity of the forces concerned in the transformation of the stored

protoplasm of the yelk into the structures of the growing embryo would
be very marked in consequence of subjecting young shad to a tempera-

ture of 55'=> F. By this means, reasoning from what we know of the

other phases of development when exposed to like temperatures, the
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absorption of the yelk might be retarded so as not to be completed for six

or seven days. This would give us, added to the maximum period of

incubation of nine days at 53° F., a total of fifteen days, a period cer-

tainly long enough for all practical purposes -in the transportation of

young fish for stockiug purposes.

I would take this opportunity to remark that it must, however, be

borne in mind that the growth of an embryo in the egg is diflerent from

the growth of the young animal after it has been hatched and begins

to feed. The fish embryo has a store of food, which is inclosed in the

yelk-sack, which can scarcely be said even to be transformed; it only

suffers a change of place, as particle after particle of the yelk substance

is removed and built up into the structures of the growing embryo.

This transfer is effected through the blood, and also by api^osition from

below. The young growing animal in feeding must truly transform the

protoplasm which it eats ; it must digest it ; it is carried into the blood

as chyle, and so to nil parts of the body to repau' the waste incident to

the exhibition of life. The two processes, upon careful comparison, are

wholly unlike. A fall in the temperature diminishes the rate at which

this transfer of the yelk substance to the structures of the growing em-

bryo takes place. The frequency of the pulsations of the heart decreases;

consequently the yelk substance which is in contact with vascular sinuses

below the embryo is not taken into the blood as rapidl3\ The result of

all this is that the absorption of the yelk is impeded and made to min-

ister to the development and growth in size of the young fish for a

longer period.

A few other points and I have done with this part of the subject for

the present. Most steamships now use fresh water distilled by an appa-

ratus specially constructed for the purpose. This water, provided the

most ordinary care was exercised in the storage, would be well fitted

to use in the process of retardation. The eggs carried on the trays

ought to be occasionally sprinkled with pure sterilized water. The
distilled water supplied aboard steamships answers this description

fully, and almost everything is accordingly ready to our hands. To
reduce the temperature of the water used in the latter stages of devel-

opment, when it would be necessary to transfer the eggs to water, say

on the eighth day, or after they had been for eight days on the damp
trays, it would be desirable to avoid contamination of the water from

the ice. To avoid this the water should i)ass through coils of block-tin

pipe, placed in tubs, and kept filled with cracked ice; thus we could

lower the temperature to at least 00° to 58° F. The same water might

be used several times over, because with care it would be so slightly

contaminated with organic matter that putrefactive processes could not

go on to any hurtful extent. The low temperature would also tend to

arrest any tendency to putrescence. How to maintain a uniform tem-

perature in the refrigerators, so as to guard against dangerous fluctua-

tions of temperature, appears to me to be a matter of some difficulty,
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because sudden meteorological changes, such as we sometimes experi-

ence in this hititude, would influence the working of the apparatus.

The best regulator would probably be a faithful attendant. The con-

trol of the temperature of the water flowing through coils surrounded

with ice is, in the light of experience, a comparatively easy matter, as

it has been found that in a coil of a given length the fluctuation in the

temperature will not vary more than three or four degrees, if a little at-

tention is bestowed in regulating the flow and keeping a good supply

of ice packed around the coils.

The prevention of leakage or loss of water from the apparatus would
be entirely overcome, both on board cars and steamships, by the adoption

of the closed glass hatching-jars, of various forms, devised by Colonel

McDonald. They appear to be cheap, and are very economical of room.

There can therefore be no objection to the introduction of the apparatus

into vessels and railway express cars on the score that it makes objec-

tionable slop and slush on the floors or decks.

The foregoing, it appears to me, is an approximate solution of the

problems which we set out to answer. Whether we are right another

season's work ought to enable us to decide practically and finally, as we
can now take up the subject intelligently. The preliminary experimental

work has been completed.

LATER OBSERVATIONS ON THE RETARDATION OF THE DEVELOPMENT
OF THE OVA OF THE SHAD.

The following data supplement and confirm in a somewhat remark-

able manner the arguments put forth above. The facts there recorded

were the results of experiments carried out with the help of apparatus

specially designed to artificially lower the temperature of either the air

or water in which the eggs were hatched. The value of the i^resent series

of observations depends entirely upon the fact that no artificial means
were resorted to for the purpose of lowering the temperature, but that

the eggs experimented upon, obtained, as they were, as early as the 9th

of April, were, in consequence of the then prevailing low temperature

of the water, subjected to no extraordinary or artificial condition arising

from the use of a complex water or air cooling apparatus. The temper-

ature of the water of the Potomac during the progress of the incubation

of the eggs in question was at times as low as 48^ F., but as a rule the

water then in use in the McDonald hatching-jars, the apparatus utilized

in the experiment, fluctuated only between 50^ and 56° F.', and even
then very gradually, as the variation during any one period of twelve

hours was rarely more than 1° F. There was a gradual but very

slight rise in the temperature of the water from the beginning to the

end of the experiment, which covered seventeen days. This grad-

ual rise was covered by 0° or 7° F., as already stated. The average

temperature of the water for the whole period was 53fo F., which,
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as we see, was only a little above the " danger poiut," 52° F., if we
may so call it, as iudicated by my observations made in association

with Messrs. McDonald and Clark last year. The results of this experi-

ment have shown us that it is possible to retard the development of

shad ova so as to prolong the period of incubation for a period five

times that normally occupied in the process in the height ofthe spawn-

ing season, or for almost fifteen days. Dui'ing my somewhat extended

observations on the eggs of this species no such length of time of in-

cubation has been recorded, nor has any one, to the best of my knowl-

edge, recorded the fact that under such conditions of temperature tbe

progress of the evolution of the embryo was perfectly normal, as was
the casein the instance now to be described. Several persons have in-

sisted that shad ova developing in too low a temperature wouldbe found

to be imperfect, especially the eyes, which, it was said, did not ap-

parently develop at all. The lowest temperature in which I have seen

shad-ova develop normally was 49.5° F., as recorded in my report of

the experiments during the spring of 1881. Neither in those nor in the

embryos which are the subject of this paper was any abnormality ob-

served in the development of the eyes or optic vesicles.

Now for the history of the progress of the experiment and the ova.

The latter were taken at one of the Potomac stations organized upon

the plan proposed by Colonel McDonald. They were impregnated on

the 9th of April at 7 p. ra., and brought to the Armory on trays and

spread out on damp cloths by Spawntaker Jones. They were i>laced

in one of the McDonald jars on the morning of the 10th of April, but, un-

fortunately for the fullest fruition of our hopes, during the night, ow-

ing to an accidental occurrence or to the meddlesomeness of some irre-

sponsible busy-body, too large a supply of water was turned on, caus-

ing the largest proportion of the eggs to be thrown out by way of the

escape-pipe of the jar. What were then left, amounting to probably

two or three thousand, had to suffice for the material for this account of

their development.

On the 11th of April the temperature of the water was 57° F. It

had been about the same or a little lower on the 9th and 10th 5 the water

of the Potomac, from which they were obtained at Ferry Landing, was

on those dates as low at 48° F. On the 12th the thermometer in-

dicated a temperature in the hatching apparatus ranging from 50°

to 51.50 JF. On the 13th the temperature ranged from 51° to 52° F.

This was the fourth day, and sketches taken from the eggs at this

time showed that the blastoderm was just about to close, a condition or-

dinarily attained in a temperature of 74° F. in somewhat less than twenty-

four hours. On the 14th of Ajml the temperature was 52° to 54° F.

;

on the 15th, 53° Fahr. ; on this, the sixth day, the tail began to bud out.

On the 16th tbe temperature was the same as on the previous day, and

the tail had by this time, the seventh day, grown to about one-third

the length of that of the just-hatched embryo. On the 17th, the tern-
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perature was 53.5° F. ; on the 18th, 51.5° to 52° F. ; on the 19th,

53° to 53.5° F. ; development still normal. On the 20th the tem-

perature ranged from 53° to 54°; on the 21st, 55° to 55.5° F., and

about this time, or on the twelfth day, the eyes began to show the first

signs of pigmentation, becoming a shade darker than hitherto, verg-

ing toward brown. On the 22d the temperature of the water was 56°

falling to 55.5 ° F. On this, the thirteenth day, a few began to hatch

;

the eyes were now fully pigmented and normal in their development.

On the 23d the temperature of the water was 55.5° to 54° F. On
the 24th the temperature was from 54° to 54.5° F. During the

23d and 24th days of April the hatching continued, most of the em-

bryos having ruptured their inclosing membranes on the 24th of April,

or the fifteenth day of incubation. On the 25th the temperature

ranged between 54.5° to 55° F., and on this date, or the sixteenth

day, a few of the ova still remained unhatched. On the 26th the tem-

perature was 55° F. ; all of the ova were now hatched, and no ab-

normalities of any sort were noticed. The embryos, however, were for

the most part lost, owing, as I think, to the circumstance that the water

was allowed to flow too rapidly and violently through the hatching-jar.

The behavior of the hatching-jar was most admirable, but would

have been still better had there been a larger quantity of eggs put into

the apparatus. The most meritorious feature of the apparatus is the

almost entire non-development of the saprolegnious fungus, which

causes so great a mortality in some other forms of hatching contrivances

in which all of the ova are not in continual movement. The very grad-

ual, gentle, and continual rolling movement of the ova upon each other

in the jar apparently prevents the spores of the fungus from adhering.

The cleanliness of the apparatus is also to be commended, whereby the

use of skim-nets for cleaning is dispensed with, while the material

of which it is made—glass—enables one to watch the progress of devel-

opment very satisfactorily from the outside of the jar with a hand-glass

or pocket lens of moderate power.

On the seventeenth day of the experiment the hatched embryos were

in the condition of those normally developed at 70° to 75° F., the

yelk being ovoidal, clear, and plump. At the rate at which the develop-

ment progressed it would take five times as long to absorb the bulk of

the yelk of an embryo in a temperature of 53.75° F. as at 75° F.,

or about twenty-five days. This period, added to the prolonged time of

incubation at 53.75° F., would cover a space of forty days, or more

than twice the time required to carry embryo shad to the farthest con-

fines of Europe. The probability therefore, is that we have exceeded

the lowest temperature practically required for this purpose, 55° F.

being a much more favorable and less dangerous temperature than that

prevailing during the successful experiment of which we have just

given a detailed account.
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ON THE RATIONALE OP RETARDATION.

Every developing ovum is made up of certain cellular elements, each

one of which is provided with a central nuclear body, which appears in

the light of recent researches to be the directive dynamic center of all

further changes involved in the successive cleavages undergone by the

cellular elements constituting that portion of the egg immediately con-

cerned in the formation of the embryo. The assumed disappearance of

the nucleus of the egg has been proved not to take place iu the act of

impregnation, iu not only invertebrate ova but also in vertebrate ones

as well.*

The hypothetical assumption of a Cytode or Moneron stage of develop-

ment in the ova of all forms by Haeckel does not, therefore, api^ear to

be sustained by facts. These and other known facts, such as the recent

observation of the metamorphoses of the nuclei of Ebizopods in the

act of division (multiplication) also throws doubt on the existence of

the Monera themselves, as Hensen has suggested.! IS^uclear networks

inside of cells, as well as intranuclear networks, seem to be of almost

universal occurrence, according to the researches of Fleuiming, Klein,

the Hertwigs, Pfitzner, Fol, and others on animals and ma,n, and by
Strasburger on plants. Indeed, so strikingly is this true that Stras-

burger has been tempted to utter the dictum omnis nucleus e nucleo,

which iu English means that all nuclei originate from pre-existing nuclei,

just as formerly Schwann expressed himself to the same effect in rela-

tion to the genesis of cells. Such intracellular granular networks ex-

tending outwards from the nucleus through the protoplasm enveloping

it may be seen well developed in the coarse vesicular connective tissue

cells of the x\merican oyster, of which I ht>ve mounted preparations.

Vastly more complex intranuclear reticuli are found in the nucleus of

the unripe eggs of the common slipper-limpet, Grepidula glauca. I have
seen the granular threads in these undergoing the most wonderful active

changes of form. Spindle-shaped nuclei, the opposite poles of which

were joined by granular threads, have been observed in the eggs of

Elasmobranch fishes by Balfour. These were in the act of division, or

in the diastole condition spoken of by Flemming. CEllacher has seen

granular threads radiating from the nuclei embedded in the cells of th.

germinal disk of the trout in its early stages of development. These

* This disappearance is more apparent tlian real, and while the nucleus may disap-

pear temporarily it soon reappears, showing that nuclear matter still exists iu the

cell in a concealed or disguised form.

t A. Brass has recently demonstrated the presence of a denser central body in some
of the so-called Monera by the use of reagents ; this central body he regards as answer-

ing to the nucleus, while his studies also show these organisms to be far from homo-
geneous. Huxley, in lb/ 7, had doubts as to the constancy of this distinctive character

of the Monera; see p. 7:5 of his Anatomy of the Invertebrates. The Hertwigs have

since shown the Faraminifera to 1^ nucleated, and Leidy has shown that a nucleus la

not always absent iu some types, as in Biomyxa, for example.
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Duclear trausformations consequently occur in the cellular elements of

tish embryos. These observations are further supported by the fact

that both Brooks and myself have observed undoubted evidence of the

rythmical nature of segmentation in fish-ova, which ought to be the

fact, since it has been shown that the metamorphoses of the nuclei are

likewise rythmical in character.

The metamorphoses or changes in the form and structure of the

nucleus, are in large part connected with the genesis of new cells, in

the successive acts of cleavage or segmentation; their metamorphoses

doubtless also play an important part in the functions of rejuvenescence

and depuration of cells, or in the general functions, repair and waste, as

well as in the excretory and secretory functions of organs. But in re-

tardation we have nothing to do with these latter kind of nuclear

metamorphosis; we are only concerned with the alternate elongation

and contraction of the nucleus attendant upon the process of segmen-

tation or the fissiparous genesis of new cells, in which the pre-existing

nucleus of a cell, about to divide, elongates, becomes severed into two

parts, which become, respectively, the nuclei of two new cells. In the

jjrocess of cleavage it has been shown that during the act of cleavage

the nucleus of the cleaving cell elongates, becomes spindle-shaped; that

the opposite poles of the spindle become, respectively, the nuclei of the

two new cells resulting from the completed process of segmentation.

During the active stage the two poles of the spindle are joined by a

barrel or spindle-shaped series of granular threads. When the seg-

mentation is about to be consummated these threads, half way between

the poles, are found to have developed nodes or swellings; these mark
the point through which the segmentation furrow will pass, so as to sep-

arate the old cell into two new ones. The segmentation furrow, accord-

ingly, passes at right angles across the long axis of the spindle-shaped

nucleus. As soon as the segmentation has been effected the granular

threads are withdrawn from the nodal points at the place where the seg-

mentation furrow severed them, and are finally retracted into what were

formerly the two poles of the spindle. These poles are now the nuclei

of the two new cells, and as soon as the granular threads are withdrawn

towards these new polar nuclear centers the latter become globular and

pass into the resting stage. Afterwards they both elongate and go

through the same process as here described in the course of subse-

quent cleavage. This alternate elongation of luiclei into a spindle-

form and contraction into a spherical form in the process of cleavage

has been called by Flemming the diastole and systole of the nucleus.

They accompany the rhythmical phenomena of segmentation and give

us a rational and philosophical interpretation of the phenomena of seg-

mentation. It must, I think, be plain to anyone that this is essentially

a dynamic process, in which the Artisan of organization almost makes
nis methods of work visible.

It also affords a scientific explanation of the phenomena of retarda-
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tion. Inasmuch as we have lowered, the temperature of the air aud
water, the media in which the ova of the shad underwent their devel-

opment, and find that it is retarded in consequence, we must naturally

conclude that the rate of segmentation, upon which the rate of develop-

ment directly depends, has been in some way interfered with or impeded
in its progress. Since we also saw that the rhythmical metamorphoses
of the nuclei were directly concerned in the process of segmentation

—

that in them the vis essentialiSj essential force of segmentation, really

resides—it appears to me that we are also really bound to conclude

that the fall in the temperature has affected the activity of this vis essen-

tinlis of the nuclei, which are retarded in their metamorphoses, in con-

sequence of which the rate of segmentation and development is retarded.

This fully and clearly accounts for the resulting prolongation of the

normal period of development when the temperature of the media in

which the ova undergo their evolution is lowered as much as is consist-

ent with their regular, healthful incubation.

If retardation is possible it ought also to be possible to accelerate de-

velopment. For centuries it has been the practice to accelerate and

maintain the growth of plants in hot-houses and forcing-pits during in-

clement seasons of the year. This is proof enough, as far as the vegeta-

ble kingdom is concerned, that acceleration of the processes of growth,

which simply means that the acceleration of fissiparous cellular prolifer-

ation or segmentation is here possible. Its philosophy is the same in

principle as that of retardation ; acceleration is the converse or recipro-

cal principle as opposed to the former. According to a table given by

Mr. R. E. Earll, in his paper on the development of the cod, in the

United States Fish Commissioner's report for 1878, page 724, we learn

that the minimum time of incubation for the ova of this fish is thirteen

days, temperature of sea-water 40° F. ; the maximum time, according to

the same authority, is fifty days, temperature of sea-water 31° F. Our
own experience at Wood's Holl last winter taught us that the develop-

ment of the ova of the cod was capable of being accelerated, for those

in a glass cone near a warm stove hatched out in a shorter space of

time ^^sixteen days) than any others. Our power to accelerate the rate of

development of the cod may be of use, as we may thereby be enabled to

hatch out a large percentage of ova in a very few days. Whether the

young would be as vigorous as those incubated in the natural way re-

mains to be learned.

Acceleration, like retardation of development, is accomplished by in-

fluencing the rate of the rhythmical metamorphoses of the nuclei of the

cells of the embryo. Accelerate the rate of these metamorphoses and

segmentation is hastened so jis to cause development to proceed more

rapidly. The stimulus is heat, a mode of motion, and we are forced to

believe from what has preceded that the nuclear metamorphoses are

simply the specific modes of motion of the cellular life centers. The

molecules of the nuclear spindles, reticuli, &c , are made to move more
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or less actively in obedience to the fluctuations in the activity of this ex-

ternal stimulus. All this goes without saying, however, that the pro-

toplasm, which in the case of every cell invests the nucleus, may not

also share in the process ; it is but natural that it should, because free

nuclei, independent of any investment of protoplasm, are unknown to

histologists.

Inasmuch as the granular particles of nuclear libers and reticuli ex-

hibit certain modes of motion which appear to be characteristic in the

course of segmentation, and since we find that heat, admittedly a mode

of motion, accelerates or retards the motion of living nuclear matter in

its segmentational metamorphoses, are we not warranted in assuming

both of these kinds of motion to be in a degree correlated and interdepend-

ent ? The significance of the views here set forth in their bearings upon

general physiology and pathology would appeartowarrant the belief that

we may yet be able to salve some of the knottiest problems in biology.

Their practical significance in relation to the problems which have pre-

sented themselves for solution to the Fish Commission will also be ap-

parent.
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XVII -REPOPULATION OF THE WATER-COURSES IN BELGIUM.

By Baron De Selys Longchamps.*

[Member of the Royal Academy of Belgium and president of tbe Senate.]

Belgium has finally decided to attempt the repopulation of her water-

courses. Our river fisheries, formerly so rich, especially in salmonoids

and crawfish, are in greater danger than those of almost any other

country. The causes of destruction are manifold, and they can be par-

tially overcome only by great and persistent efforts.

Our two great rivers, the Meuse and the Scheldt [Escaut], differ in

their character, and consequently produce different fish. From Ant-

werp downward the Scheldt becomes an arm of the salty sea, and the

tide can even be noticed above that city. In this portion of the river

the existence of fish does not seem to be endangered by the pollution

of the waters. They catch there, at the proper seasons, the Alosa

finta^ the Osmerus eperlanus, and the Coregonus oxyrhynchus ; but the

last-mentioned fish cannot be very common, for in the Brussels market

I have only found it in rare cases, and mixed with the Osmerus eper-

lanus.

The eel {Anguilla vulgaris) and the small plaice {Pleiironectes Jiesus)

are very common there at all times. The sturgeon {Acipenser sturio) as-

cends as far up the river. In its upper parts and its tributaries towards

Flanders, Hainault, and Brabant the Scheldt is fearfully polluted by

the factories of Roubaix, Turcoiug, Ghent, and Brussels. Formerly it

was full of fish, although the fish suffered greatly from the pollution of

the waters caused by the retting of flax in those parts of Flanders

where this industry is carried on.^

The Meuse was celebrated for its salmon {Salmo saiar), which ascended

this river in order to spawn in its fresh-water tributaries which flow

into it from the Ardennes and other mountainous regions on its right

bank. The shad {Alosa communis) used to ascend the Meuse in spring

* " Repeuplement des cmirs d'eau en Belgique," par M. C. Baron de Selys Longchamps.

[From Bulletin mensuel de la Socidti d' Acclimatation de France, 3d s^ie, tome x, No. 3,

Mars, 1883, Parts.] Translated from the French by Hermak Jacobson.

'Under the title " Suppression totaledu rouissageputride par Vapplication dex systhne de

M. Lejhhre" (Total suppression of putrid retting by the application of Mr. Leffebre'a

system) an important pamphlet has appeared, which was read at the meeting of the

Central Society of Agriculture of Belgium, June 13, 1881. (Brussels, E. Guyot, 1881.)

The practical results of this method are given in detail.

[1] 815
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in enormous numbers, but rarely higher than Huy. Most of the rivers

which flow into the Meuse, the Vesclre, Ourthe, Hayoux, Bocq, Lesse,

Semoi, and their tributaries, were full of trout {Salmo fario) and ombres

[Thymallm vexillifer), not to mention other food-fish which are found

throughout the whole middle portion of Western Europe.

This paradise of fishermen has well-nigh been destroyed. To meet

the needs of boating and navigation towards France great river im-

provements have been made along the entire conrse of the Meuse. The

dams in the river prevent the greater part of the salmon from ascend-

ing it. Those fish which succeed in clearing these obstacles are scarcely

able to do it except by favor of high tides and occasional inundations.

As regards the shad, Avhich not long ago gave rise to truly miracu-

lous fisheries near the city of Liege,^ it is stopped by the dams found

farther down the river ; and I do not think that it will be able to clear

the salmon ladders which are going to be established, let us hope under

better conditions than those which have hitherto been tried. We may
not indulge in the flattering hope of seeing the waters of the Yesdre

again rendered suflQciently pure to support fish. They have been too

strongly poisoned by the washing of wool and the dyeing establish-

ments and cloth manufactures of Verviers.

It might not be impossible, however, to arrive at a satisfactory solu-

tion of the question by leading the polluted waters of Verviers as far

as the Meuse through channels running parallel with the Vesdre.

Works of this kind are now constructed, at a moderate expense, for

leading the juice of the beets from the places where they are grown and

first ground to the sugar-refineries, a distance of several miles. As a

work of this kind on a larger scale we may mention the collecting channel

of the Senne, at Brussels, and also the works constructed in England

to lead the refuse water of London into the sea. This last-mentioned

work has been so successful that recently trout have been caught in the

Thames, where they had long since disappeared. In the water courses

of the right bank of the Thames, where the water has remained ])ure,

trout is found, but unlicensed fishing is there carried on on a large scale.

As regards the tributaries of the right bank of the Meuse, the indus-

tries which there kill the fish are manufactures of chemicals, sugar-

refineries, and to a less degree distilleries.

Excellent laws have been made for regulating the fisheries and for

suppressing the mischievous destruction offish, but as it is out of the

question for us to restore the salubrity of the waters by taking meas-

ures which would render industry impossible, we must appeal to science

if we wish to obtain the means for rendering healthy the poisoned waters

of our rivers.

When pisciculture came into vogue, almost forty years ago, it was

*At the end of April and in the beginning of May I remember to have seen taken

near Li^ge, at one haul of the net, as many as two hundred and fifty and even three

hundredJarge shad.
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tliought people had solved the problem of the repopulatiou of oar rivers.

The founding of the Society of Acclimatization in France, and the estab-

lishment of the piscicultural station at Hiiningen gave the first impetus.

Prior to this the King of the Belgians, Leopold I, had successfully en-

gaged in fish culture on his estates in the Ardennes, following the old

methods of the German foresters.

In 1853 M. Ernest von den Peereboom had spoken in favor of fish-

culture in the Chamber of Representatives. Experiments which were
made at the time, but in waters very little suited to the purpose and
with defective apparatus, did not prove successful.

Some time afterward a more important society of fish-culture was
formed, and serious efforts were made. This society, however, only

existed a short time. The mistake had been made to embrace in its

work too many branches of this new science, and to attempt, moreover,

the culture of oysters and salt-water fish at Nieuport, which place did

not possess all the conditions necessary for such culture. People tinally

entertained the idea, which was widely spread at the time, that trout

and even salmon could live in all the pure waters of the country and
prosper, even when shut up and in a state of confinement. Hence the

mistakes and finally the dissolution of the society, which was composed
in great part of persons whose property was not in the region where
salmonoids can live.

Although for twenty years the question may be said to have slept,

from a practical point of view it has at least not been buried, for sev-

eral times during this period it has given rise to public discussions and
various publications. It is necessary to give a brief historical sketch of

the phases through which this question has passed before its active

awakening.

In 18G5 and 1806 the provincial council of Brabant appointed a com-

mission whose duties were to study the best means for purifying the

water-courses, and to find means for repopulating our brooks. Thelate

M. de Gronckel prepared the report of this commission, and stated in it

that in this matter the most powerful interests centered, which it has

became the duty of the authorities to protect, to harmonize, and concili-

ate as much as possible, above everything the interests of health and
security from inundations. To this must be added, he says, a question

of alimentation and national wealth, viz, that of preserving and multi-

plying the fresh-water fish.

The " Free Society of Emulation " of Li^ge, at the instance of my re-

gretted friend, Theodore Lacordaire, professor of zoology at the Uni-

versity of Liege, set a prize for tae best answer to the following ques-

tion :
'' To determine the causes whichfor the last twentyyears have brought

about a degeneration of fish in the rivers of the province of Liege, and to

indicate the means for remedying this state of affairsJ^

The prize essay, which was printed, came from the pen of the late

Charles Lehardy de Beaulieu, a well-known and highly esteemed en-

S. Mis. no 52
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giueer and economist. He attributes tlie decrease of fisli to the excess

of consumption over ])roduction. He strongly recommends pisciculture

and a proper regulation of tbe owuershij) of water-courses, the use of

which he would like to see placed in the hands of associations whose

interest and perseverance would finally succeed in discovering the vari-

ous causes by which the water becomes impure. He thinks that, forced

by sheer necessity, people would endeavor to utilize as manure, or in

some other way, the hurtful substances, which at present they find

convenient to throw into the river. He cites the example of the city of

Eeims, where the soap water which has served for cleaning wool is used

in the manufacture of gas^.

In the same year (18GG) I was a member of a commission appointed

by the Government for studying on our coasts various questions relat-

ing to the sea-fisheries. This commission expressed the wish that a sim-

ilar inquiry might be made relative to the fresh-water fisheries. In De-

cember, 18G6, I read, at the meeting of the division of science of the

Eoyal Academy of Belgium, an essay On the River Fisheries in Belgium,

which was published, accompanied by notes and documents.'* It would

be useless to give an analysis of it in this place, for it would only be a

repetition of a statement of facts, which are but too well known to the

public, relative to the causes of the depopulation of our rivers and the

means to lessen their evil effect. The portion of the evil which must be

attributed to the pollution of the water has grown considerably since

that time.

The draft of a fishery law which, as I announced in a i)ostscript, had

been prepared by the Gov^ernment, had to wait for fourteen long years

before it was discussed and voted on by the Chamber of Eepresenta-

tives.

In 1879 M. Emile Gens, doctor of natural sciences and professor at

the College of Verviers, published a very interesting little brochure on

the protection of fresh-water fish in Belgium {De la protection du pots-

son (Veau douce en Belgique). The author, after having sketched in brief

outline the deplorable condition of our river-fisheries, proposes the fol-

lowing measures for remedying the evil: (1) Pi'ohibition of fishing in

all rivers and canals during the months of April and May ; (-) prohibi-

tion of fishing from September 15 to January 1 in all water-courses on

the right bank of the Meuse (it is here that the salmonoids live), per-

mitting, however, the fishing of salmon after November 15, the spawning

having then taken place; (3) severe fines for employing dynamite and
Cocculus indicus ; a systematized supervision of the rivers. (4) prohibi-

tion of the sale of Cocculus indicus in drug-stores
; (5) jirohibition of

all night fishing; (C) prohibition of fishing in streams by means of

3The memoir of M. Lehardy de Beaulieu, preceded by the report of M, Lacordaire,

was published ia 1866, in vol. iii (new series) of the MSmoires de la Socidti libre WSimula-

tion dc Liege.

* Bulletins de I'Academie roijale de Belgique, 2d scries, vol. xxii, 1866.
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Mciis or dams which lay drj" for a time a portion of the bed : (7) regii-

latiiip: the size of meshes so as to allow all fish measuring less than 15

centimeters to escape from the nets
5 (8) establishing- salmon-ways

wherever obstructions exist of such a nature as to prevent the migra-

tioJi of fish
; (9) prohibition of fishing with the hand, &(i.; (10) meas-

ures to prevent as much as possible the pollution of the waters by
manufactures established on their banks; (11) serious eiforts at organ-

ized fish-culture
;

(12) committees of surveillance, furnished with the

necessary authority to prohibit fishing locally and temporarily, in the

interest of the repopulating of the rivers.

In the following year (1880) M. Gens was commissioned by the Gov-

ernment to visit the Berlin Fishery Exposition, and attend the Piscicult-

ural Congress which opened its sessions in that city in April. His re-

port was published in the Moniteur beige for September 19, 1880.

Our honored colleague M. Raveret-Wattel has in the Bulletin Memuel
de la iSociete cPAcclimatation de France produced such an excellent and
comi>letework that I deem it unnecessary to give an epitome of M.Gens's
work on the same subject. I will confine luyself to pointing out some
of its details. The author mentions the fact that several essays had
been written on the iiroblem of rendering the water from manufactures

harmless to the fish in those parts of the river where such waters are

emptied. It is well known that the King of Saxony had set a prize for

the answer to this question, which is of great interest to us in Belgium.

M. Gens also mentions a simple means, which had been spoken of at

the congress, of rendering small water-courses, such as those which
drive mills, pure. If the dam is constructed on an inclined plane, it is

sufficient to place a beam obliquely across this place, which is certainly

inexpensive, and should be done in all cases. In chapter 4 he takes up
the jirinciples laid down in his ])amphlet of 1879, mentioned above, and
supplements his former statement by giving a list of nearly all fresh-

water fish found in Belgium, which he, according to their nature,

classes in three groups : those which are common to our two regions,

those which are found in the mountainous region, and those which are

found in the plains.

In a special chapter M. Gens treats of i)iscicultural establishments.

Belgium did not possess a large sheet of water combining purity, cold-

ness, and depth, where it might be hoped that the salmonoids of the

Swiss lakes could be acclimatized. To-day this is different. In order to

check the temporary inundations of the Vesdre, and at the same time to

supply water to the city ofVerviers, which at certain seasons suffered from

the want of it, there has been constructed from one mountain to the

other, near the mouth of the Gileppe, at the height of 241 meters above

the level of the sea, a gigantic dam, 47 meters in height, which when
filled holds 12,000,000 cubic meters of the waters of that sub-Alpine

river, which receives all whch flows into this dam from a forest of

about 4,000 hectares called the "Hertogenwald," and from the marshy
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regions called the "Hautes-Fagnes," which at tlieir highest point rise

to a height of 700 meters. The Lake of Gileppe, which has thus been

formed, has an area of 800,000 square meters, and the water in the dam
has a depth, varying from 25 to 45 meters.

Here I would advise the introduction of the great lake trout {Salmo

lacustris) and the trout of the Alps {Salmo salvelinus), of the Coregona

/era, and of certain American sal monoids which do not go into the sea,

and which would find all possible levels for spawning from the dam to

the river iiowing in its pebbly bed and feeding the lake.

Our minister of public works commissioned M. de Clercq, chief engi-

neer of bridges and roads, to prepare some propositions as to the best

mode of repopulating the navigable rivers. The remarkable work of

this skilled engineer was published in 1881.

The propositions which he makes for remedying the depopulation of

our waters are classed in the following order

:

(1.) To prevent the pollution of the waters.

(2.) To prohibit the destruction of sedentary fish during the spawn-

ing season, and to regulate the catching of migratory fish.

(3.) To construct fishways at all dams in the Meuse and its tribu-

taries which are too high for the salmon to leap over.

(4.) To arrange spawning-places where the fish find all the conditions

favorable to reproduction.

(5.) To engage in practical fish-culture as far as the salmonoids are

concerned.

These various points are carefully treated by a man fully competent

to do justice to the subject. I will quote what he says relative to the

pollution of the waters, because this is, in my opinion, the principal

obstacle in the way of repopulation :

" There can be no question of prohibiting industries which are closely

interwoven with the general welfare of our country, but it is important

to prohibit the throwing of substances into the water without having

been treated in the most efficient manner for freeing it from those sub-

stances which are hurtful to fish, and at least as much so to other

animals which drink this polluted water. The pollution cannot be con-

sidered as sufficiently weakened unless the waters are rendered fit for

fish to live in." ,

There is another chapter in this work which will repay careful perusal,

the one in which M. de Clercq describes in detail the construction of

good salmon-ways, and indicates the defects which make some salmon-

ways worthless. We must here point out, in a humbler sphere than the

management of great rivers and the interests of the salmon fisheries,

the obstacle which many water-mills present to the repopulating the

small streams. I refer to those mills which are placed near small water-

courses in i)lains which have but a slight grade. When the mill is not

placed on a channel branching ofl" from the river, but blocks the river

entirely, it interrupts the circulation of the fish. The level of the water

will under these circumstances vary constantly: sometim es, when the
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mill is at rest, it will be very high ; at other times, when all the water
is utilized by the mill, it will be so low as almost to lay the river dry.

Under these conditions the reproduction and the very existence offish

becomes impossible. If one takes accouut from another point of view,

of the enormous harm which is done to rivers by the fact that the water

in tliese water-courses is nearly always kept at too high a level, thus

makiug the rivers marshy ; if furthermore it is remembered that mills

render temporary inundations more dangerous, that great damage is

done to agriculture, and finally that public health is endangered, it is

to be desired that the water-mills of which I have spoken should as

soon as possible, be replaced by wind-mills, or, still better, that they
should obtain their motive power from a small steam-engine.^

By the provisions of the " Law of the river fisheries," passed by our
Chambers towards the end of the year 1881, the supervision and preserva-

tion ofthese fisheries is placed in the hands of theadm inistration of forests.

The right of fishing in navigable rivers and canals belongs to the Gov-
ernment, which farms out the fisheries, thus deriving a profit there-

from. Fishing with a line held in the hand, however, is free to all citi-

zens. In other watercourses than those mentioned above the people

living on the banks possess the right of fishing. The season when fish-

ing is allowed and the imjjlements to be used are determined by the

Government, which also regulates the sale of fish. Fishing is allowed

at all times to proprietors of ponds and reservoirs whose waters have no
natural communication with the rivers. Boatmen are prohibited from

having on board any fishing apparatus but lines. As regards the throw-

ing into the water of hurtful substances, when not done with the object

of destroying fish, it is regulated by the " Law on water-courses," pre-

viously passed by the Chambers. As, unfortunately, the carrying out

of these regulations is in the hands of provincial and communal author-

ities, which are elective, much remains to be desired. In my opinion

the central Government ought to have charge of this supervision.

After the law on river fisheries had been passed a member of the di-

vision of science of the Royal Academy of Belgium thought that a fav-

orable time had come for encouraging scientific researches and practical

exijeriments in repopulatiug the i>olluted water-courses. He placed at

the disposal of the Academy the sum of 3,00() francs as a prize to be
given, in 1884, to the author of an essay which would indicate a satis-

factory solution of this problem.

At the end of this article I shall give the conditions of this competi-

tion as they are found in the transactions of the Academy, with the

view of directing to it the attention of scientists and practical piscicult-

urists who might feel inclined to compete for the prize.

Although the conditions mention certain local questions which spe-

* This last-mentioned system has recently been recommended in a petition of the

inhabitants of the banks of the Geer, a tributary of the Meuse on its left bank, in

which petition they ask the Belgian Government to order the suppression of all water-

mills, as a measure of public usefulness.
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ciiilly concern Belgium, it is my opinion that any one capable of answer-

ing the principal questions could easily put himself in possession of the

necessary inlbrmation. I am moreover convinced that many parts of

France are situated like Belgium as regards rivers whose depopulation

is caused by the pollution of the water.

It was on the 1st of April, 188U (a very appropriate day for discuss-

ing the fish question), that the Academy, by a great majority, passed

the resolution to invite competition for the prize referred to above. It

was not a public session, but I believe that I shall not be guilty of an

indiscretion if I state in a general manner the principal objections raised

against this proposition by conscientious men of science. One of them
thought that this would draw the Academy- into an administrative

sphere, which was not, j^roperly speaking, its domain, and that it would

look as if the Academy was under the impression that the laws of the

land were not properly executed, especially that of INfay 7, 1877, ''on

water-courses not suitable for navigation and rafting," which imposes

fines on persons who throw into the water substances liable to pollute

or change it. The law also provides that owners of water-courses who
have in this manner had their property injured may bring the matter

into court.

Another member of the Academy remarked that he had made many
researches with the view of finding a suitable and practical method for

purifying the waters from manufactories, but that all these researches

had failed to lead to a satisfactory end. He mentioned the evaporation

of polluted water which certain manufactures are compelled to intro-

duce, which process, however, produces a smoke having an odor which

becomes almost unbearable for persons living in the neighborhood. He
moreover thought that with our elective system few persons would

dare to strictly carry out the necessary measures. He finally felt cer-

tain that the question was full of dangers on account of the exigencies

which would arise if the present condition of the waters was made
widely known, and it was stated at the same time that so far no remedy
had been found for this deplorable condition.

A third member asked that statistics be prepared showing the amount
of capital invested in the industries in question, and that this sum should

then be compared with the value of the fish destroyed by waters pol-

luted by manufactures. The author of the proposition has answered,

in substance, that the scientific solution of this problem comes very

l)roi)erly within the province of the Academy; that there is no idea of

finding fault with the administration, as, on the contrary, it was in-

tended to call science to its aid to furnish it with the practical means

of attaining the object for which the law was intended. He calls atten-

tion to the fact that the programme invites research for the purpose of

finding means of purifying the water, which would make it possible for

fish to live ni it, with the express reservation that these remedies shall

not endanger the existence of manufactures. In his opinion the value

of the manufactures and that of the fish which they destroy by render-
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iii<? tlie water impure are not, strictly speaking, comparable, because

manufactures are private enterprises whilst water-courses and fish are

of general use to all the inhabitants of the regions through which the

rivers flow.

Soon after the Academy had passed the resolution referred to we re-

reived the programme of the Great International Exposition of the

Products and Apparatus of Fisheries which was to open in London on

the 1st May, 1883. It has given me great satisfaction to find in this

programme two paragraphs which agree entirely with the demands of

the Belgian Academy. Under Class IV (pisciculture) we read (division

39): ''It is desired to show a system for destroying the hurtful effects

to fish of rivers and streams impregnated with water from sewers,

chemical and other products, a system illustrated by models and de-

signs." In division 40 we read the request for the solution of a problem

intimately connected with the one just mentioned, viz, "physico-chem-

ical researches of the quality of fresh and sea water which is hurtful

to aquatic aninals," &c.

The Belgian Government, recognizing the necessity that our country

should not remain behindhand in this great movement which is going on

everywhere, has appointed a commission of six members to study the

questions relating to the repopulation of our water-courses.

This commission is composed of Lieuteuant-General Baron Goethals,

president: Baron de Selys-Longchamps, president of the Senate and

member of the Academy; Willequet, member of the Chamber of Rep-

resentatives from Ghent; Edouard vcnBeneden, professor of the Uni-

versity of Li5ge, member of the Academy; De Clercq, inspector-general

of bridges and roads, Brussels; Emile Gens, doctor of natural sciences,

professor at Yerviers; Leyder, professor of the Agricultural School of

Gemblous; Mousel, inspector of waters and forests, Arlon ; Denis, mer-

chant pisciculturist, Brussels ; and Bernard, chief of division in the

department of the interior, secretary. This commission, appointed Oc-

tober 27, 1882, has already held several meetings, at each of which dif-

ferent communications have been made, and have led to discussions

having for their object the study of the proper measures w^hich should

be taken to satisfy the wishes of the Government. We have reason to

believe that this activity will not relax, and that active work will soon

be begun.

Here follows the programme for competing for the prize, adopted by

the Academy

:

ROYAL ACADEMY OF SCIENCES, LITERATURE, AND FINE ARTS OF

BELGIUM.

Class of Sciences—Extraordinary competition for 1884.

The Government has proposed and the Chambers have passed a law

which has for its object the preservation of fish and the repopulation

of our rivers.
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The principal obstacle lu the way of attaining this end is the pollu-

tion of the water in the small streams which are not suitable for navi-

gation or rafting, which are corrupted by solid or liquid substances

thrown into the water by various manufactures, and which are hurtful

to the reproduction and existence of fish.

The Academy appeals to science to aid in the accomplishment of the

objects had in view by the authorities. Accepting the proposition of

one of its members, who has generously placed at its disposal the sum
of three thousand francs, it requests that a thorough study should be
made of the following questions, both chemical and biological:

(1.) Which are the special substances in the principal industries which
when mingling with the water of small streams render them incom-

jjatible with the existence of fish and unfit for the use of man and
beast.

(2.) Prepare a list of the Belgian rivers which have become depopu-

lated from this cause, indicating the industries peculiar to each of the

rivers, and give a list of the food-fish which used to live in these rivers

before the establishment of the manufactures.

(3.) Indicate practical means for purifying the water before it leaves

the manufactories, so as to render it fit for fish to live in, without en-

dangering the industries, by combining the aids afforded by the con-

struction of clearing-basins, by filtering, and by the employment of

cliemical agents.

(4.) Make special experiments relative to the substances which in each

industry cause the death of fish; and also relative to the degree of re-

sistance which each kind of food fish can offer to its destruction by the

causes above mentioned.

The treatises must be written legibly, and should be addressed, pre-

paid, to M. Liagre, permanent secretary, at the Palace of the Academy,
not later than October 1, 1884. The Academy requests that all quota-

tions should be exact. Authors will, therefore, indicate the edition and
the pages from the works quoted. Illustrations will only be admitted

when drawn by hand. Authors will not sign their name to their treatise,

but will simply sign by some mark, which they will reproduce in a

note containing their name and address. Failure to comply with this

formality will prevent a person from obtaining the prize. Treatises

sent in after the above-mentioned date, or those whose authors make
themselves known in any way whatever, will be excluded from the com-

petition.

The Academy deems it proper to call the attention of authors send-

ing in treatises to the circumstance that from the time when such

treatises are submitted to the Academy they are and will remain de-

posited in its archives. Authors, however, can have copies of their

treatises made, at their own expense, by addressing tlieir request to the

permanent secretary.



XVIII.-A STATISTICAL REVIEW OF THE PRODUCTION AND DIS-

TRIBUTION TO PUBLIC WATERS OF YOUNG FISH, BY THE
UNITED STATES FISH COMMISSION, FROM ITS ORGANIZATION
IN 1871 TO THE CLOSE OF 1880.

By Chas. W. Smiley,

[Chief of the Division of Records, Statistics, and Publications.]

The following tables were i:>repareti with a primary view to furnishing

the Tenth Census with suitable summaries of the work done by the

United States Fish Commission. The data have been obtained from

the recordg of the United States and State Commissions and by ofiicial

correspondence, in the name of Prof. Spencer F. Baird, with the persons

to whom he ordered eggs or fish to be sent. The tables have been pre-

pared with great care and labor. They are as full and accurate as possi-

ble under the circumstances, and may be considered as very exact. Much
of the clerical work upon these tables, as well as upon the index thereto,

which follows, has been performed, under my careful ^pervision, by Mr.

Carl Brandes, Mr. S. S. Alden, and Mr. C. E. Latimer, each of whose

honest and painstaking labor I desire to make public mention of.

These tables consist of four series, marked A, B, C, D.

PRODUCTION.

A. This table gives the stations operated for shad-hatching from 1872

to 1880, inclusive. It shows a total of 41 stations operated in the 9 years,

with a total production of 102,388,350 shad, of which nearly 41,000,000

were released where hatched, and nearly 54,000,000 transported to other

waters.

B. This series of three tables relates to the production of California

salmon. The first table shows the disposition made of 50,761,000 sal-

mon eggs, 4,000,000 of which were sent abroad, 15,000,000 hatched and

returned to the McCloud River, aud 31,000,000 sent overland to the

Eastern States. The second table shows the success in hatching these

31,000,000 eggs, the data being arranged by years, while the third table

shows the same data arranged by States. These show an average loss

of 25 per cent.

DISTRIBUTION.

C. This series of six tables summarizes by States the distributions of

(1) shad, (2) California salmon, (3) Schoodic salmon, (4) Penobscot sal-

mon, (5) whitefish, and (6) California trout, during each year from its

Qommeucement to 1880, inclusive.

D. This series of six tables corresponds to the precedings series of six,

and gives in detail the items which are summarized there.

[1] 825
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B.—Table II.

—

Talle shoiciug the success in transporting and hatching 31,193,000 eggs of
CaJiJorma salmon (Salmo quiuuat) tal'en from McCloud River, California, and con-

sigred to conunissioners of Eust&)-n States, 187:2-1880.

I.—ARRANGED BY YEARS.

1S72.

State to which consigned.
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B.

—

Table II.

—

Table shmving the success in transporting and hatching 31,193,000 eggs, tje.

Continued.

I.—ARRANGED BY YEARS—Continued.

1870.

State to which consigned.
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B.

—

Table II.

—

Table shotving the success in tra7isporting andhatching 31,193,000 eggs, ifc.-~

Continued.

I.—ARRANGED BY YEARS—Continued.

1878—Continued.

State to which consigned.
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]5.

—

Table IH.— Tahlp shoving the success in transporting avd hatching 31,iy:5,OCO
eggi<, 4-c.—Continued.

II.-AKRANGED B? STATES.

Years.



IH] PRODUCTION AND DISTRIBUTION OF YOUNG FISH. 835

Table III.— Table showhiff the mccess in transporting and hatching :{1,193,000
eggs, Sfc.—Continued,

n.—ARRAXGED BY STATES—Continued.

Years.
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-TABI.E III.— Table nhowing the success in transporting and hatching 31,193,000
eggs, i^c.—Contiuued.

n.—AKRANGED BY STATES—Continued.

17.—Nkw Youk.
1873
1874, 1 .

.

1874, ni.
1875
1876

Total

18.—North Carolina.
1877.
1878.
1879.
1880.

1877.

1878.

1879.

Total

20.—Penksylvania.
1873.
1874.

1875.

1877, I ..

1877, II

.

1878, I ..

1878, II .

1879, I ..

1879, II .

1874.
1875.

Total

21.—Rhode Island.

Total

22.—South Carolina.

Total

24.- Utah.
1873.
1874.
1875
1876
1877
1878.

Total

.

25.-

18743...
1875....
1877 ...

1878
1879, I .

1879, II

Number of 1

egjrs sent i

from :

McCloiid
I

River. i

Received
at State

hatcheries.

Los.s in hatching and
transporting to wa- Young actually in-

troduced.
"

220, 000
400, 000
•^5, 000

4()0, 000
90, 000

220, 000
400, OOO

Number
lost.

20, 000
80, 990

I

Per cent. I Number.

200, 000
319.010

300, 000
60, 000

27, 000
10, 800

273, 000
43, 200

1, 135, 000
I

980, 000
|

144, 790

350, 000
350, 000
200, 000
200, 000

250, 000
50, 000

200, 000

350, 000
3G7, 500
200, 000
200, 000

116,000
67, 500

140, 000
40, 000

,117,500 369,500

250, 000
50, 000

200, 000

170, 000
450, 000
480, 000
515,000

i

75, 000
I

200,000
100,000
150,000
100,000
200,000

i

170, 000
360,0u0
515,000
515,000
75, 000

200, 000
100, 000
150, 000
100,000
200, 000

25, 000
2,500

100, COO

169, 000
55, 000
2, 000

38, 000
37, 500
60, 000
25, 000
14, 000
23, 000
60, 000

2,440,000 2,385,000 483,500

100, 000 100, 000
240, 000 120, COO

340, 000

50, 000 I 33. 000
200,000

I

300,000

100, 000

35, 000
5,000

5,210
I

8,000
113,000

234, 000
300, 000
54,000

160, 000

748, 000

22.5, 000
47, 500

100, 000

1,000
305, 000
513,000
477, 000
37, 500

140, 000
75, 000

136, 000
77, 000

140, 000

, 901, 500

65, 000
115,000

25, 000
187, 000

40. 000
200, 000
160, 000
50, (iOO

100, 000
50, 000

600, 000

40,000 I

200, 000
I

160,000
50,000 I

100,000
j

75,000
i

2,000
14, 000
40, 000
12, 500
25, 000
21,000

625,000
I

114,000

50, 000
320, 000
100, 000
300, 000
400, 000
100, 000

50, 000

320, 000
101", 0(10

315,000
40", 000
100, 000

25, 000
160, 000
8,000

30, 000
112,000
14, 500

18
1

25, 000
160,000
92, 000

270, 000
288, 000
85, 500

270, 000
j

1, 285, 000
j

' Consigned to n. 11. Thomas, Randolph, N. Y.
'Couaigued to M. S. Rodgers, Kuoxvillc, Tenn.
'Loss in hatching csliniatod.

926, 500

38, 000
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B.—TAI5LK III.

—

Table Hhoxinn<] the ituccess in transporting and hatchinfi :^1, 193,000
cgga, 4'C-—Contiiiued.

II.—ARRANGED BY STATES—Continued.

Years.
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KECAPITULATION, 1872-1880, INCLUSIVE.

Hatched aud returned to same waters 43, 52.'!, 450

Transported and planted in new waters 5^, 849, 800

97 , 37:!, 250

Lost in efforts to transjjtu-t in the LTnited States 3, 845, lOO

Lost in eflbrts to transport to Germany 500,000

Tsexl for experiments 670, 000

Grand total of shad liateh.d artiticially bv United States Fish Commission 102, ;!88. 350

NoTL.—TLf figures iu this iiiid the lollowiug live tables tire niaite to agree with
those ill the six specitie li.sts of distribution which follow under D. For 1880, the re-

turns were not complete when these tables w ere made np, and hence the figures are
Bomewhat too small. They should be corrected by means of the various tables in the
report for that year.
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G.

—

Table III.

—

Summary table of the number of Schoodic salmon (Salmo salar subs, se-

bajjo) introduced into the tvaters of the different States by the United States Fish Commis-

si-on, 1673-1^80, inclusive.

State.
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C.

—

Table V.

—

Summary table uf the vmuher of white-Jish (Coregoiins all)us) iittrodmed

into the waiern of the different states hi/ the United Utaten Fish Commission, ld7*2-lfSHU, (»-

elumve.

California. .

.

Indiana
Iowa
Michigan...
New Jersey

.

Ohio
Wisconsin .

.

1877. 1878.

25,000 25,000 20,000 300,000 505.000 935,000
100, 000 100. 000

;
... 100,000 iGO.ooo

... .! 1,470,000 200.000 1,070,000
00.000 90,000

. 600, 000 . . . 000, ooo

i

100,000 100,000 200,000

Total {25,000 25,000 120,000 2,370,000 300,000 0.'..5, 000 20(), 000 '3. ««. 000

C.

—

Tablk VI.

—

Summary table of the number of California trout (Salmo iriden.s) intro-

duced into the ivaters of the different States by the United States Fish Commission, IHdO.

.State.

Illinois
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XIX.-INDEX TO THE DISTRIBUTION, MADE UNDER THE AUS-
PICES OF THE UNITED STATES FISH COMMISSION, OF FISH
IN PUBLIC WATERS OF THE UNITED STATES, DURING THE
DECADE ENDING 1880.

By Chas. W. Smiley.

Note.—To ascertain whether fish have been deposited in any given locality, look

either for the name of the stream or for names of places or counties at the head-

waters of that stream. In many cases deposits were made at railroad bridges at some

distance from villages or post-ofiQces. In these cases tbe effort has been made to give

the name of the nearest post-office. For fuller particulars of deposits, see the tables

of distribution, pages 843 to 91!i, inclusive, of this volume.

Abbeville, Miss., Yazoo Eiver. Oalifornia salmon, 1876 ; shad, 187G.

Aberdeen, Md., Archer's Euu. California salmon, 1876.

Aberdeen, Md., Green Spring Run. California salmon, 1876.

Aberdeen, Md., Tobacco Run. California salmon, 1876.

Aberdeen, Miss., Tombigbee River. Shad, 1878.

Acton, Mass., Magog Lake. Schoodic salmon, 1879.

Acworth, N. H., Cold Pond. Schoodic salmon, 1880.

Adair County, Ky., Russell Creek. California salmon, 1876.

Adams Pond, Sandwich, N. H. Schoodic salmon, 1880.

Addison County, Vt. (See Ferrisburgh, Vt. ; Orwell, Vt. ; Salisbury,

Vt.; Vergennes, Vt.)

Airey's, Md., Patuxent River. California salmon, 1879.

Airey's, Md., Transquaking River. California salmon, 1879 5 shad, 1879.

Airy Hill, Baltimore County, Md., Gwynn's Falls. Schoodic salmon,

1880 ; California trout, 1880.

Alabama River, Montgomery, Ala. California salmon, 1876 ; shad, 1876.

Alabama River. (See tributaries: Tallapoosa River and Coosa River.)

Alamance County, N. C, Haw River. Shad, 1877.

Alamance County, N. C. (See Graham, N. 0.)

Alameda County, Cal., Lake Chabot. Schoodic salmon, 1878 ; white-

fish, 1879.

Alameda County, Cal., Arroyo Lagnna. Schoodic salmon, 1878.

Albany, Ga., Flint River. Shad, 1878, 1880.

Albemarle County, Va. (See Shadwell, Va.)

Albemarle Sound, Roanoke River Light, near Avoca, N. C. Shad, 1879.

Albemarle Sound, Scotch Hall Fishery, Avoca, N. C. Shad, 1878, 1878,

1879.

[.1] 917
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Albert Lea, Freeborn County, Minn. Penobscot salmon, 1875 ; Califor-

nia salmon, 1875, 1876.

Alden Lake, Freeborn County, Minn. California salmon, 1878.

Allamakee County, Iowa. (See Waukon, Iowa.)

Allapahaw Eiver, Stockton, Ga. Shad, 1879.

Allegan County, Mich., Dumont Lake. California salmon, 1878.

Allegan County, Mich., Miuckler Lake. California salmon, 1879.

Allegan County, Mich., Minor Lake. California salmon, 1878, 1879.

Allegan County, Mich., Sixteen Lake. California salmon, 1879.

Allegan County, Mich., Wetmore Lake. California salmon, 1879.

Alleghany County, Md. (See Cumberland, Md.; Tannery, Md.)

Alleghauy County, Ya,, Jackson Eiver. California salmon, 1876.

Alleghany County, Va, (See Clifton Forge, Va.)

Alleghany Springs, Ya., Eoanoke Eiver. California salmon, 1880.

Allegheny Eiver, Salamanca, N. T. Shad, 1872.

Allegheny Eiver. (See tributary : Chautauqua Lake.)

Allegheny Eiver, Westmoreland County, Pa. Schoodic salmon, 1880.

Allen Creek, Monroe County, N. Y. California salmon, 1873, 1874, 1875

;

Penobscot salmon, 1875; Schoodic salmon, 1879.

Alley Lake, Eenville County, Minn. California salmon, 1879; Schoodic

salmon, 1879.

Alloway's Creek, AUowaystown, N. J. California salmon, 1876, 1877,

1879.

AUowaystown, N. J., Alloway's Creek. California salmon, 1876, 1877,

1879.

Almena, Mich., North Branch of Paw-Paw Eiver. California trout,

1880.

Alone, Ya., Buffalo Creek. California salmon, 1880.

Altamaha Eiver. (See tributaries : Oconee Eiver and Ocmulgee River.)

Amherst County, Ya., Pedlar Eiver. California salmon, 1876.

Amite City, La., Tangipahoa Eiver. California salmon, 1876.

Amite Eiver, Tickfaw, La. Shad, 1878.

Anacostia, D. C, pond. California trout, 1880.

Anamosa, Iowa, Hatching Ponds. California trout, 1880; Schoodic sal-

mon, 1878.

Anamosa, Iowa, Wapsipinicon Eiver. California salmon, 1874, 1875.

Andover Branch, Millington, Md. California salmon, 1879.

Andover, Sussex County, K J., Strubel's Lake. Schoodic salmon, 1878.

Androscoggin County, Me. (See Auburn, Me.)

Androscoggin Eiver, Me., tributary of. Penobscot salmon, 1873.

Anne Arundel County, Md. (See Patuxent, Md.; Sappington, Md.)

Anoka County, Minn., Crooked Lake. California salmon, 1877.

Anoka County, Minn., Eound Lake. California salmon, 1877.

Anthony's Pond, Wis. California salmon, 1879.

Antietam Creek, Chewsville, Md. California salmon, 1876.

Antietam Creek, Hagerstown, Md. California salmon, 1874, 1876, 1879.
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Antrim, N. H., sundry ponds. Schoodic salmon, 1879.

Appalachicola River. (See tributaries: Chattahoochee River, Flint River,

and Chastatee River.)

Appleton, Wis., Fox River. Shad, 1873, 1877.

Appomattox River, Farmville, Va. Schoodic salmon, 1879.

Appomattox River, Prospect, Va. California salmon, 1880.

Appomattox River, Petersburgh, Va. Shad, 1878, 1880.

Appoquinimink Creek, Blackbird, Del. Shad, 1879.

Aquetong Lake, Salisbury, Bucks County, Pa. Schoodic salmon, 1878.

Arapahoe County, Colo. (See Denver, Colo.)

Arcadia, Mo., Saint Francis River. Shad, 1879.

Archer's Run, Aberdeen, Md. California salmon, 1876.

Arkadelphia, Ark., Caddo River. Shad, 1878.

Arkadelphia, Ark., Quactuto River. California salmon, 1878.

Arkansas River, Little Rock, Ark. California salmon, 1878.

Arkansas River. (See tributaries: Neosho, Little Arkansas, Cow, Wal-

nut, Pawnee, and Spring Rivers, and Shoal Creek.)

Arlington Heights, 111., Small Lake. California salmon, 1877.

Arlington, Md., stream. California trout, 1880.

Armstrong Lake, Hennepin County, Minn. California salmon, 1877.

Aroostook County, Me. (See Bancroft, Me.)

Aroostook County, Me., Drew's Lake. Schoodic salmon, 1878.

Aroostook County, Me., Limerick Lake. Schoodic salmon, 1878.

Arroyo Laguna, Alameda County, Cal. Schoodic salmon, 1878.

Ashburnham, Mass., Nankeag Lake. Schoodic salmon, 1876, 1877, 1878,

1879, 1880.

Ash Creek, Ellsworth, Kans. Schoodic salmon, 1880.

Asher's Creek, Taylorsville, Ky. Schoodic salmon, 1878.

Asheville, N. C, Pigeon River. California salmon, 1877.

Ashley Pond, Holyoke, Mass. Schoodic salmon, 1878, 1879.

Ashtabula County, Ohio. (See Ashtabula, Ohio.)

Ashtabula County, Ohio. (See Eagleville, Ohio.)

Ashtabula, Ohio, Ashtabula River. Shad, 1873.

Ashtabula River, Ashtabula, Ohio. Shad, 1873.

Asnaconconic Pond, Hubbardston, Mass. Schoodic salmon, 1878, 1879.

Asnebumskitt Pond, Paxton, Mass. Schoodic salmon, 1879.

Assawampsett Lake, Middleborough, Mass. Schoodic salmon, 1877,

1878, 1879.

Athens, Tenn., Eastanalbee River. California salmon, 1876; shad, 1876.

Athol, Mass. Schoodic salmon, 1876.

Atkin's Tank, Va., South Fork of Holston River. California salmon,

1880.

Atlanta, Ga., Chattahoochee River. Shad, 1876.

Atlantic County, N. J. (See Egg Harbor City, N. J., May's Landing,

If. J., Weymouth, N. J.

Atlantic County, N. J., Great Egg Harbor River. California salmon,

1879.



920 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [4]

Atlantic, Iowa, Nishnabottomy Eiver. California salmon, 1876.

Attala County, Miss. (See Kosciusko, Miss.)

Auburn, Me., pond. Schoodic salmon, 1879.

Audrain County, Mo. (See Mexico, Mo.)

Auglaize County, Ohio. (See Wapakoneta, Ohio.)

Auglaize Eiver, Wapakoneta, Ohio. California salmon, 1875.

Augusta County, Va. (See Greenville, Va., Staunton, Va., Waynes-

borough, Va.)

An Sable River, Crawford Couuty, Mich. California salmon, 1874, 1876.

Au Sable River, Roscommon County, Mich. Penobscot salmon, 1873.

Au Sable River. (See tributary : Otsego Lake.)

Austin, Minn., Mill Pond. California salmon, 1877.

Austin, Texas, Colorado River. Shad, 1874, 1875, 1879; California

salmon, 1874, 1876.

Avoca, N. C, Chowan River. Shad, 1878.

Avoca, N. C, ue^r Roanoke River Light, 1879.

Avoca, N. C, Salmon Creek. Shad, 1878, 1879.

Avoca, N. C, Scotch Hall Fishery, Albemarle Sound. Shad, 1878, 1879.

Avon, Minn., Spunk Creek. California salmon, 1877.

Back River, Herring Run, Md. California salmon, 1878.

Badger River, Iowa. California salmon, 1878.

Baird, Cal., McCloud River. California salmon, 1873, 1874, 1875, 1876,

1877, 1878, 1879, 1880.

Baker's River, N. H. California salmon, 1875.

Baker's River, Plymouth, i>r. H. California salmon, 1878; California

trout, 1880.

Baker's River, Warren, N. H. California salmon, 1876; Penobscot

salmon, 1876.

Balahack Brook, South Windham, Conn. Schoodic salmon, 1877.

Bald Eagle Creek. (See tributary: Spring Creek.)

Bald Eagle Lake, Ramsey County, Minn. California salmon, 1876.

Bald Eagle River, Bellefonte, Pa. California salmon, 1874.

Balding's Mill, Ga., Chastatee River. California salmon, 1878.

Baldwin County, Ga. (See Milledgeville, Ga.)

Baltimore County, Md., Railroad Crossing of Gunpowder River. Shad,

1879.

Baltimore County, Md. (See Airy Hill, Md.; Arlington, Md.; Balti-

more, Md.; Catonsville, Md. ; Cockeysville, Md. ; Dripping Spring, Md.;

Freeland, Md.; Glencoe, Md.; Green Spring, Md. ; Greenwood, Md.;

Govanstown, Md. ; Hampton, Md.; Hereford, Md.; Herring Run, Md.;

Long Green, Md.; Monkton,Md.; Parkton,Md.; Phoenix, Md.; Pikes-

ville, Md.; Reisterstown, Md. ; Relay Station, Md. ; Saint James, Md.;

Towsontown, Md.; Warren, Md.; Waverly, Md.; White Hall, Md.)

Baltimore, Md., Baltimore Water Works. California salmon, 1876, 1876.

Baltimore, Md., Beaver Dam Creek. Schoodic salmon, 1879.

Baltimore, Md., Charles River. Schoodic salmon, 1879.
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Baltimore, Md., Charles Street Avenue Lake. Schoodic salmou, 1879.

Baltimore, Md., Druid Hill Lake. Schoodic salmon, 1879.

Baltimore, Md., Patuxent Eiver. Schoodic salmon, 1880.

Baltimore, Md., pond. California trout, 1880; Schoodic salmon, 1880.

Baltimore, Md., Stony Eun. California trout, 1880.

Baltimore, Md., stream. California trout, 1880.

Baltimore, Md., Trout Branch. Schoodic salmon, 1880.

Baltimore Water-Works, Baltimore, Md. California salmon, 1876, 1876.

Bancroft, Me., Mattawamkeag River. Penobscot salmon, 1875, 1876.

Bantam Lake, Litchfield, Conn. Schoodic salmon, 1876, 1877, 1878,

1879.

Baptist Seminary Pond, Kalamazoo, Mich. California salmon, 1875.

Barbour County, W. Ya., Tygert's Valley River. California salmon,

1879, 1880.

Barnesville, Md., pond. California trout, 1880.

Barnet, Vt., Harvey's Pond. Schoodic salmon, 1876, 1878.

Barnet, Vt., Connecticut Eiver. Penobscot salmon, 1874.

Barn's Farm, Md., Blackwater River. California salmon, 1879.

Barnstable County, Mass. (See Brewster, Mass.; Cotuit, Mass.; Fal-

mouth, Mass.; Mashpee, Mass.; North Sandwich, Mass.; Sandwich,

Mass.; Wellfleet, Mass.; Yarmouth, Mass.)

Barnum pond, Houston County, Minn. Schoodic salmon, 1879.

Baro Beeso Lake, Hillsdale, Mich. California salmon, 1878.

Barren Lake, Mich. Penobscot salmon, 1873.

Barren River, Warren County, Ky. California salmon, 1877, 1878;
shad, 1878.

Barret's Pond, Wythe County, Va. Schoodic salmon, 1880.

Barrett, Kans., Clear Creek. California salmon, 1878, 1879.

Barrier Lake, Hillsdale County, Mich. Penobscot salmon, 1873.

Barrington River, Bristol County, R. I. Shad, 1875, 1877.

Barron Lake, Cass County, Mich. California salmon, 1875, 1879.

Barron Lake, Howard, Mich. California salmon, 1878.

Barry County, Mich., Carter Lake. California salmon, 1875.

Barry County, Mich., Long Lake. California salmon, 1875.

Barry County, Mich., Thorn Apple Lake. California salmon, 1875.

Barry Hunt's Lake, Rice County, Minn. Penobscot salmon, 1875.

Bartholomew County, Ind. (See Columbus, Ind.)

Bartlett's Pond, Parkersburg, W. Ya. Schoodic salmon, 1878.

Barton County, Kans. (See Great Bend, Kans.)

Barton Pond, Barton, Vt. Schoodic salmon, 1876.

Barton, Vt., Bellwater Pond. Schoodic salmon, 1878.

Bartow County, Ga. (See Cartersville, Ga.)

Base Lake, Dexter, Mich. Whitefish, 1876.

Baskahegan, tributary of, Maine. Penobscot salmon, 1874.

Bass Lake, Crofton, Mich. Whitefish, 1876.

Bass Lake, Faribault County, Minn. California salmon, 1876, 1877.
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Bass Lake, Eamsey County, Minn. Schoodic salmon, 1875; California

salmon, 1875; Penobscot salmon, 1875.

Bass Lake, Washington County, Minn. California salmon, 1877.

Battenkill Creek, Manchester, Vt. Penobscot salmon.

Battery Light, Md., Susquehanna Eiver. Shad, 1879.

Battle Creek, Calhoun County, Mich., Goquack Lake. California

salmon, 1875 ; Schoodic salmon, 1878.

Battle Creek, Mich., Hamblin Lake. California salmon, 1876.

Battle Creek, Mich., lakes. Whitefish, 1876 ; California trout, 1880.

Battle Creek, Mich., Sheppard's Brook. California trout, 1880.

Bayard, Ohio, Muskingum Eiver. Shad, 1875.

Bay County, Mich., Eifle Eiver. California salmon, 1875.

Bay, Erie, Pa. Schoodic salmon, 1879.

Bayou Macon, Eailroad Crossing, Eichland Parish, La. Shad, 1879.

Baytowu Lake, Wright County, Minn. California salmon, 1876.

Beach Pond, Eichmond, E. I. Schoodic salmon, 1876.

Beach Pond, Volumtown, Conn. Schoodic salmon, 1876.

Bean Pond, Warner, N. H. Schoodic salmon, 1880.

Bean's Lake, Platte County, Mo. California salmon, 1880.

Bear Creek, Charlevoix County, Mich. California salmon, 1876, 1876.

Bear Creek, Iowa, Bear Creek. Penobscot salmon, 1875.

Bear Creek, tributary of, Md. California salmon, 1878.

Bear Hill Pond, Harvard, Mass. Schoodic salmon, 1878, 1879.

Bear Lake, Carleton County, Minn. California salmon, 1878.

Bear Lake, Wilkes Barre, Pa. California salmon, 1880; Schoodic

salmon, 1878, 1880.

Bear Eiver. (See tributary: Truckee Eiver.)

Beaver Creek, N. Y. California salmon, 1873.

Beaver Creek, Sand Bank, N. Y. California salmon, 1874.

Beaver County, Pa. (See Georgetown, Pa.)

Beaver Dam Creek, Baltimore, Md. Schoodic salmon, 1879.

Becker County, Minn., Detroit Lake. California salmon, 1877 ; Schoodic

salmon, 1875 : Penobscot salmon, 1875.

Becker County, Minn. (See Frazee City, Minn.; Lake Park, Minn.)

Bel Air, Md., pond. Schoodic salmon, 1880.

Bel Air, Md., Stony Branch. California trout, 1880.

Belknap County, N. H. (See Centre Harbor, K H.; Tilton, N. H.)

Bella Vista, Md., pond tributary to Gunpowder Eiver. California

trout, 1880.

Bell Creek, Goodhue County, Minn. California salmon, 1878.

Bellefontaine, Ohio, Buckingahela Eiver. Shad, 1874.

Bellefonte, Pa., Bald Eagle Eiver. California salmon, 1874.

Bellefonte, Pa., Spring Creek. California salmon, 1874.

Belleville, 111., Kaskaskia Eiver. California salmon, 1877.

Belleville, 111., Mississippi Eiver. California salmon, 1877.

Belleville, 111., Prairie du Pont Eiver. California salmon, 1876, 1877.
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Bellows Falls, Yt., Connecticut River. Shad, 1874, 1874, 1874, 1876.

Bellton, W. Va., Fish Creek. California salmon, 1879, 1880.

Bellwater Pond, Barton, Vt. Schoodic salmon, 1878.

Beloit, Kans., Solomon River. California salmon, 1878, 1879.

Bennington County, Vt., ponds. Schoodic salmon, 1876.

Bennington County, Vt. (See Manchester, Vt.)

Benson, Minn., Chippewa Eiver. California salmon, 1877.

Benton, Ark., Saline Eiver. Shad, 1878; California salmon, 1878.

Benton Creek, Fillmore County, Minn. California salmon, 1878.

Benton Harbor, Mich., private ponds. California salmon, 1878.

Benton, N. H., Long Pond. Schoodic salmon, 1880.

Bergen County, N. J., Hackensack River. California salmon, 1879.

Bergen County, I^. J., lakes. Schoodic salmon, 1879.

Berks County, Pa. (See Reading, Pa.)

Berkshire County, Mass. (See Great Barrington, Mass.; Otis, Mass.;

Pittsfield, Mass. ; Stockbridge, Mass.)

Berlin, Md., Herring Creek. California salmon, 1879.

Berlin, Md., Saint Michael's River. Shad, 1879.

Berlin, Md., Trappe River. California salmon, 1879, 1880.

Berlin, Mass., Gates Pond. Schoodic salmon, 1876, 1877.

Berrien County, Mich., Saint Joseph River. California salmon, 1879.

Berrien County, Mich. (See Benton Harbor, Mich. ; Kew Buffalo, Mich.

;

Mies, Mich.; Saint Joseph, Mich.; Watervliet, Mich.)

Berry Pond, Pittsfield, K. H. Schoodic salmon, 1880.

Bertie County, N. C. (See Avoca, N. C. ; Colerain, IT. C. ; The Mill, N. C.)

Bethany, W. Va., Buffalo Creek. California salmon, 1878, 1879, 1880.

Bexar County, Tex. (See San Antonio, Tex.)

Bibb County; Ga. (See Macon, Ga.)

Big Black River, Canton, Miss. Shad, 1877.

Big Black River, Vaughan, Miss. Shad, 1878.

Big Black River, Piedmont, Mo. Shad, 1879.

Big Black River, Poplar Bluff", Mo. Shad, 1879.

Big Blue River, Blue Rapids, Kans. California salmon, 1878, 1879.

Big Blue River, Manhattan, Kans. California salmon, 1878, 1879, 1880.

Big Blue River, Topeka, Kans. Shad, 1877.

Big Blue River. (See tributaries : Little Blue River and Black Vermil-

lion River.)

Big Butts Lake, Ramsey County, Minn. California salmon, 1876.

Big Creek, Ellis, Kans. California salmon, 1878, 1879.

Big Creek, Hayes City, Kans. California salmon, 1878, 1879.

Big Elk River, Saint Mark's, Md. California salmon, 1879.

Big Elk River, Saintman's Mill, Md. California salmon, 1878, 1880.

Big Gunpowder River, Parkton, Md. California salmon, 1879.

Big Hatchie River, Brownsville, Tenn. Shad, 1876.

Big Lake, Pine County, Minn. California salmon, 1875.

Big Lake, Sherburne County, Minn. California salmon, 1876.
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Bigler Lake. (See tributary : Tahoe Lake.)

Big Paw-Paw Eiver, Watervliet, Mich. California salmou, 1878.

Big Pipe Creek, tributary to, Uuion Bridge, Md., pond. Schoodic sal-

mon, 1879.

Big Pipe Creek, Middleburg, Md. California salmon, 1879.

Big Pond, White Haven, Pa. Schoodic salmon, 1879.

Big Portage Lake, Dexter, Mich. Whitefish, 1876.

Big Rock Creek, Big Rock, Iowa. California salmon, 1874.

Big Rock Creek, Walker, Iowa. California salmon, 1875.

Big Rock, Iowa, Big Rock Creek. California salmon, 1874.

Big Rock River, Iowa. California salmon, 1879,

Big Sandy River. (See tributary : Tygert River.)

Big Slate Creek, Montgomery County, Ky. California salmon, 1877.

Big Spring Branch, Scott County, Ky. California salmon, 1876.

Big Spring Depot, Va., Roanoke River. California salmon, 1876, 1880.

Big Star Lake, Lake County, Mich. California salmon, 1876.

Big Stone County, Minn. (See Ortonville, Minn.)

Big Stone Lake, Ortonville, Minn. California salmon, 1880.

Big Wills Creek, Lebanon, Ala. Shad, 1879.

Billerica, Mass., Shawshine River. Schoodic salmon, 1877.

Bingham Lake, Cottonwood County, Minn. California salmon, 1876.

Blackbird, Del., Appoquinimink River. Shad, 1879.

Black Hawk County, Iowa. (See Waterloo, Iowa.)

Black River, Elyria, Ohio. Shad, 1874.

Black River, Poplar Bluff, Mo. Shad, 1876.

Black River, Port Huron, Mich. California salmon, 1875.

Black River, Wayne County, Mo. California salmon, 1879.

Black River, S. 0. California salmon, 1880.

Black River. (See tributary: Ouachita, or Washita, River.)

Black River. (See tributary: San Francois River.)

Black River. (See tributary : Bowell Creek.)

Blacksburgh, Va., New River. Schoodic salmon, 1878.

Blacksmith's Fork, Cache County, Utah. California salmon, 1876.

Blackstone River, R. I. Penobscot salmon, 1873.

Blackstone River, Providence County, R. I. Shad, 1874, 1877.

Blackstone River. (See tributary : Slatersville Branch.)

Blackstone River, tributary of, R. I. California salmon, 1874, 1875.

Black Vermillion River, Frankford, Kans. California salmon, 1878,

1879.

Black Warrior River, Tuscaloosa, Ala. Shad, 1879.

Blackwater River, Barn's Farm, Md. California salmosi, 1879.

Blackwater River, Cambridge, Md. California salmon, 1879; shad,

1879.

Blackwater River, Franklin, Va. Shad, 1878, 1879.

Blair County, Pa., Juniata River. California salmon, 1880.

Blair County, Pa. (See Tyrone, Pa.)
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Bland County, Va. (See Sharon Springs, Va.)

Blind Lake, Dexter, Mich. Whitefish, 1876.

Bloody Ran, McGregor, Iowa. California salmon, 1874.

Bloomfield, N. J., Greenwood Lake. California salmon, 1876, 1877.

Bloomsbury, N. J., Musconetcong Eiver. California salmon, 1874.

Bloomsbury, N. J., Pohatcong River. California salmon, 1874.

Blue Earth County, Minn., Clear Lake. California salmon, 1877.

Blue Earth County, Minn., Crystal Lake. California salmon, 1877, 1880.

Blue Earth County, Minn., Eagle Lake. California salmon, 1876.

Blue Earth County, Minn., Lake Laura. California salmon, 1876.

Blue Earth County, Minn., Loon Lake. California salmon, 1876, 1877.

Blue Earth County, Minn., Madison Lake. California salmon, 1876,

1877.

Blue Earth County, Minn., Minnesota River. California salmon, 1878.

Blue Earth County, Minn. (See Mankato, Minn.)

Blue Earth River. (See tributary: Chain Lake.)

Blue Lake, Kalkaska County, Mich. California salmon, 1879.

Blue Ponds. (See tributary: Spring Creek.)

Blue Rapids, Kans., Big Blue River. California salmon, 1878, 1879.

Blue River, Manhattan, Kans. Shad, 1879.

Blue River, Independence, Mo. California salmon, 1880.

Bluff Creek, Bluffville, Kans. Schoodic salmon, 1880.

Boardman River. (See tributary: Salmon Creek.)

Boeuf River R. R. Crossing, Richland County, La. Shad, 1879.

Bohemia Bridge, Md., Bohemia Creek. California salmon, 1876.

Bohemia Creek, Bohemia Bridge, Md. California salmon, 1876.

Bohemia River, Cecil County, Md. California salmon, 1879, 1880.

Bohemia River, Middletown, Md. Shad, 1879.

Bohemia River, Md. Shad, 1877.

Bois des Sioux River, Forks of Otter Tail, Stevens County, Minn.

California salmon, 1877.

Bolton, Conn., Bolton Reservoir. Schoodic salmon, 1880.

Bolton Reservoir, Bolton, Conn. Schoodic salmon, 1880.

Boltonville, Ga., Chattahoochee River. Shad, 1880.

Booker's Branch, Green County, Ky. California salmon, 1877.

Boone, Boone County, Iowa, Des Moines River, Schoodic salmon, 1878.

Boone County, Iowa. (See Boone, Iowa; Moingona, Iowa.)

Boone River, Iowa. California salmon, 1879.

Boone River, Webster City, Iowa. California salmon, 1875.

Boothe's Creek, Walworth County, Wis. California salmon, 1878.

Borden Pond, Fall River, Mass. Schoodic salmon, 1878.

Borgne Lake. (See tributary: Pearl River.)

Boscawen, K. H., Walker's Pond. Schoodic salmon, 1880.

Boscobel, Wis., streams. California salmon, 1877, 1878.

Botetourt County, Va., streams. California snlmon, 1879.
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Botetourt County, Va., tributary of James Eiver. California salmon,

1876.

Botetourt County, Va. (See Fiucastle, Ya.)

Bourbon County, Ky., Elmwood Creek. California salmon, 1878.

Bowell Creek, Jeflerson County, K. Y. California salmon, 1878.

Bowling Green, Ky., Green River. Shad, 1878.

Bowman's Run, Wilkes Barre, Pa. California salmon, 1876, 1878, 1879.

Box Elder County, Utah, Box Elder Creek. California salmon, 1876.

Box Elder Creek, Box Elder County, Utah. California salmon, 1876.

Boxford, Mass., Mitchell's Pond. Schoor-c salmon, 1876, 1877.

Boyd's, Md., Brick Lodge. California salmon, 1878.

Boyd's, Md., Little Lorrem. California salmon, 1878.

Boyd's, Md., Ten-Mile Creek. California salmon, 1878.

Boyer River, Iowa. Penobscot salmon, 1876.

Boyer River, Logan, Iowa. Shad, 1878.

Boyle County, Ky., Dick's River. California salmon, 1876.

Boyne Falls, Mich., Boyne River. California salmon, 1876.

Boyne River, Boyne Falls, Mich. California salmon, 1876.

Boyne River, Charlevoix County, Mich. California trout, 1880.

Bradford, N. H., Bradford's Pond. Schoodic salmon, 1879.

Bradford's Pond, Bradford, N. H. Schoodic salmon, 1879.

Bradley Springs, Trivoli, Kans. Schoodic salmon, 1880.

Brainerd, Crow Wing County, Minn. Penobscot salmon, 1875.

Braintree, Mass., Great Pond. Schoodic salmon, 1877, 1878, 1880,

Branch County, Mich., Coldwater Lake. California salmon, 1875.

Branch County, Mich., Lake of the Woods. California salmon, 1876.

Branch County, Mich., Morrison Lake. California salmon, 1875.

Branchville, N. C, Meherriu River. Shad, 1878, 1879.

Branchville, S. C, Edisto River. California salmon, 1877.

Brandywine, Pa., BrandyAvine Creek. California salmon, 1876.

Branford, Conn., Roger's Pond. Schoodic salmon, 1877.

Brazos River, Hearne, Tex. Shad, 1879.

Brazos River, Hempstead, Tex. Shad, 1874.

Brazos River. (See tributary : Clear Creek.)

Breckeuridge, Minn., Red River of the North. California salmon, 1875;

Penobscot salmon, 1875; Schoodic salmon, 1875.

Breckenridge, Minn., V)ranch of Red River. Califoinia salmon, 1876.

Bremen County, Iowa. (See Waverly, Iowa.)

Brewster, Mass., ponds. Schoodic salmon, 1880.

Brick Lodge, Boyd's, Md. California salmon, 1878.

Bridgeton, ]N. J. Cohansey Creek. California salmon, 1877.

Bridgewatcr, Mass., Fall River. California salmon, 1877.

Bridgewater, Mass., Taunton River. Shad, 1876, 1877.

Bridgewater, N. H., Newfound Lake. Schoodic salmon, 1879.

Bridgewater, N. C, Liuville River. California salmon, 1878, 1879.

Briggs Lake, Sherburne County, Minn. California salmon, 1877, 1878.
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Bristol County, Mass. (See FallEiver, Mass.)

Bristol County, E. I., Barrington Eiver. Shad, 1875, 1877.

Bristol County, E. I., Warren Eiver. Shad, 1874, 1875, 1877.

Bristol County, E. I. (See Warren, E. I.)

Broad Brook, Broad Brook, Conn. Schoodic salmon, 1880.

Broad Brook, Conn., Broad Brook. Schoodic salmon, 1880.

Broad Eiver, Columbia, S. C. California salmon, 1879; shad, 1878,

1880, 1880.

Broad Eiver, Gaffney City, S. 0. Shad, 1875, 1880; California salmou,

1877.

Broad Eiver, Hickory-nut Gap, N. C. California salmon, 1879.

Broad Eiver, Marion, N. C. California salmon, 1877.

Broad Eiver, Spartanburgh C. H., S. C. Shad, 1876.

Broad Eiver, S. C. California salmon, 1880.

Broad Eiver. (See tributary : Green Eiver.)

Broad Eiver. (See tributaries : Packlittle Eiver, Enoree Eiver, Little

Eiver.)

Broad Eud, Broad Eun Station, Va. California salmou, 1876.

Broad Eun Station, Va., Broad Eun. California salmon, 1876.

Brodhead, Wis., Sugar Eiver. California salmon, 1879.

Brooke County, W. Va. (See Bethany, W. Va.)

Brookfield, Conn., Still Eiver. Schoodic salmon, 1880.

Brookfield, N. H., Cook's Pond. California salmon, 1879.

Brooklyn, Mich., Eaisin Eiver. California salmon, 1875.

Brooklyn, N. Y., Brooklyn Water-works. California salmon, 1874.

Brooklyn Water-works, Brooklyn, N. Y. California salmon, ]874.

Brookville, Kans., Spring Creek. California salmon, 1878, 1879.

Brown County, Minn., Clear Lake. California salmon, 1878.

Brown County, Minn., Hansea Lake. California salmon, 1878.

Brown County, Minn., Sleepy Eye Lake. California salmon, 1878.

Brown's Creek, Owen, 111. California salmon, 1877.

Brown's Creek, Iowa. California salmon, 1875.

Brown's Creek, Washington County, Minn. California salmon, 1876.

Brownville, Tenn., Big Hatchee Eiver. Shad, 1876.

Brown's Lake, Eacine County, Wis. California salmon, 1877, 1879.

Brown's Mill Pond, Winona County, Minn. California salmon, 1878.

Brownville, Me., Pleasant Eiver. Penobscot salmon, 1874.

Bruce Lake, Calhoun County, Mich. California salmon, 1875.

Bruin Lake, Dexter, Mich. Whitefish, 1876.

Buchanan County, Iowa. (See Independence, Iowa.

)

Buchanan County, Mo., Contrary Lake. California salmon, 1880.

Buchanan County, Mo., Platte Eiver. California salmon, 1880.

Buchanan County, Mo., One Hundred and Two Eiver. California sal-

mon, 1880.

Buchanan County, Mo., Missouri Eiver. California salmon, 1880.

Buchanan County, Mo. (See Saint Joseph, Mo.)
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Buckeystown, Md., pond. California salmon, 1880; California trout,

1880 ; Schoodic salmon, 1880.

Biickingahela Eiver, Bellefontaine, Ohio. Shad, 1874.

Bucks County, Pa. (See Point Pleasant, Pa.)

Buck's Creek, Van Buren County, Mich. California salmon, 1879.

Bucksport, Me., Craig's Pond. California salmon, 1874, 1875.

Bucksport, Me., Hatching-house Pond. California salmon, 1874.

Bucyrus, Ohio, Sandusky River. California salmon, 1874.

Buel Lake, Great Barrington, Mass. Schoodic salmon, 1879, 1880.

Buffalo Creek, Bethany, W. Va. California salmon, 1878, 1879, 1880.

Buffalo Creek, branch of, Marion County, W. Va. Schoodic salmon,

1878.

Buffalo Creek, Lewisburgh, Pa. California salmon, 1879.

Buffalo Creek, Lexington, Va. Schoodic salmon, 1879.

Buffalo Creek, Marion County, W. Va. Schoodic salmon, 1878.

Buffalo Creek, Pa. California salmon, 1875.

Buffalo Creek, Alone, Va. California salmon, 1880.

Buffalo Creek, Ivockbridge County, Va. Schoodic salmon, 1877.

Buffalo Creek, Buffalo Mills, Va. California salmon, 1878.

Buffalo Mills, Va., Buftalo Creek. California salmon, 1878.

Buffalo River, Hawley, Minn. California salmon, 1877.

Buffalo River. (See tributary: Lake.)

Bullitt County, Ky. (See Shepherdsville, Ky.)

Bullitt County, Ky., Knob Creek. California salmon, 1877.

Bullock County, Ala. (See Union Springs, Ala.)

Bull Run Creek, Jamestown, N. C. California salmon, 1878.

Bumgartner's Creek, Hart County, Ky. California salmon, 1876.

Buncombe County, N. C
,
iiouds. California trout, 1880.

Buncombe County, !N. C, Swannanoa River. California salmon, 1877;

California trout, 1880.

Buncombe County, N. C. (See Asheville, N. C.)

Burke County, N. C, John's River. California trout, 1880.

Burke County, N. C, Upper Creek, California trout, 1880.

Burke County, K C. (See Bridgewater, N. C; Morganton, K C.)

Burke's Creek, Cass County, Mich. California salmon, 1875.

Burlingame, Kans., Dragoon. California salmon, 1870.

Burlingame, Kans., Lyndon Lake. California salmon, 1880.

Burlington County, IST. J., Mullica River. California salmon, 1879.

Burlington, Vt., Winooski River. Shad, 1874.

Burnsides, Harford County, Md., Green Spring Run. Schoodic salmon,

1879.

Burnt Bridge, Va., North River. California salmon, 1880.

BurrellvQle, R. I., Wallum Pond. Schoodic salmon, 1876, 1878.

Burritt, 111., Knapp's Creek. California salmon, 1877.

Burton, W. Va.. Fish Creek. California salmon, 1879, 1880.

Burt's Lake, Cheboygan, Mich. Whitefish, 1876.
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Bush Creek, Monrovia, Md. California salmon, 1874.

Bash Creek, Kew Market, Md. California trout, 1880.

Buslikill Creek, Bushkill, Pa. California salmon, 1876.

Bushkill Creek, Easton, Pa. California salmon, 1874, 1878.

Bushkill Creek, jSTortliampton County, Pa. Penobscot salmon, 1874.

Bushkill, Pa., Bushkill Creek. California salmon, 1876; Penobscot sal-

mon, 1872.

Bushkill, Pa., Delaware Eiver. California salmon, 1875, 1877.

Bushkill Elver, Easton, Pa. California salmon, 1879.

Bush Eiver, Perryman, Md. Shad, 1878, 1880.

Bush Eiver. (See tributaries: Plum Tree Eun and Stony Branch.)

Bush Eiver: (See tributary : Winters Eun.)

Bush Eun, Fairview, Md. Schoodic salmon, 1880; California trout, 1880.

Butler County, Kans. (See El Dorado, Kans.)

Butler County, Mo. (See Poplar Bluff, Mo.)

Butter Creek, New Milford, Conn. California salmon, 1874; Penobscot

salmon, 1875.

Butternut Creek, Hillsdale County, Mich, California salmon, 1873.

Butt's Lake, Washington County, Minn. California salmon, 1876.

Cache County, Utah, Blacksmith's Fork. California salmon, 1876.

Caddo Eiver, Arkadelphia, Ark. Shad, 1878.

Calais, Me., Keene's Lake. Schoodic salmon, 1878, 1879.

Calais, Me., Nash's Lake. Schoodic salmon, 1879.

Caldwell County, Ky., Eddy Creek. California salmon, 1877, 1878.

Caldwell County, N. C. (See Patterson's, N. C.)

Caldwell County, Tex. (See Luling, Tex.)

Caldwell, Greenbrier County, W. V., Greenbrier Eiver. California sal-

mon, 1878.

Caledonia County, Vt. (See Barnet, Yt.; DanviUe, Vt.; Mcludoe's

Falls, Vt.; Saint Johnsbury,Vt.; Waterford,Vt. ; Wheelock,Vt.)

Caledonia, KY., Caledonia Spring Creek, California salmon, 1874, 1875,

1878; Schoodic salmon, 1878.

Caledonia, N. Y., Genesee Eiver. California salmon, 1874, 1875.

Caledonia Spring Creek, Caledonia, N. Y. California salmon, 1874, 1875,

1878.

Caledonia Springs, N. Y. California salmon, 1873.

Calhoun County, Ala. (See Oxford, Ala.)

Calhoun County, Iowa, (See Pomeroy, Iowa.)

Calhoun County, Mich., Bruce Lake. California salmon, 1875.

Calhoun County, Mich., Goguac Lake. California salmon, 1875, 1&76,

1878, 1879; Schoodic salmon, 1876.

Calhoun County, Mich., Hamblin Lake. Schoodic salmon, 1876.

Calhoun County, Mich., lake near Marshall. Penobscot salmon, 1873.

Calhoun County, Mich., Lyon and Goguac Lakes. California salmon,

1879.

S. Mis. 110 59
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Calhoun County, Mich., Metciilf Lake. California salmon, 1874, 1875;

Schoodic salmon, 1S78.

Calhoun County, Mich., Reese Pond. Schoodic salmon, 1870.

Calhoun County, Mich., Town Line. California salmon, 1878.

Calhoun County, Mich. (See Marshall, Mich.)

Calhoun Lake, Hennepin County, Minn. California salmon, 1876.

Callao, Mo., Chariton Tdver. Shad, 1876.

Calumet County, Wis. (See New Holstein, Wis.)

Calumet Eiver, Kensington, III. California salmon, 1874; Penobscot

salmon, 1874.

Calumet River, Wildwood, 111. Penobscot salmon, 1874.

Calumet River, South Lawn, 111. Penobscot salmon, 1874.'

Calumet River, South Chicago, 111. Shad, 1873.

Cambridge, Md., Black Water, River. California salmon, 1879; shad,

1879.

Camden County, K J. (See Camden, N. J.; Winslow, N. J.)

Camden, K J., Mullica River. California salmon, 1877.

Camden County, N. C, North Eiver. Shad, 1879.

Cameron County, Pa., Driftwood Branch. California salmon, 1879, 1880.

Cameron County, Minn., Rice County, Minn. California salmon, 1878.

Campbell County, Va. (See Lynchburgh, Ya.)

Camp Creek, Fillmore County, Minn. California salmon, 1878.

Campton, N. H., tributary of Merrimac River. Penobscot salmon.

Campton and Plymouth, N. H., Pemigewasset River. California sal-

mon, 1876, 1878, 1879.

Canaan Mountain Pond, Falls Village, Conn. Schoodic salmon, 1880.

Canaan, N. H., Hart's Pond. Schoodic salmon, 1880.

Canes Run, Scott County, Ky. California salmon, 1876.

Canosia Lake, Duluth, Minn. Schoodic salmon, 1879.

Cannon River, Faribault, Minn. California salmon, 1877.

Cannon River, Owatonna, Minn. California salmon, 1877.

Cannon River, Rice County, Minn. California salmon, 1876; Schoodio

salmon, 1879.

Cannon River. (See tributaries : Shields, Cedar Lake, Roberd's Lake,

Bell Creek, Washington Lake, Jefferson Lake.)

Canterbury, Conn., Quinnebaug River. Shad, 1875.

Canton, Miss., Big Black River. Shad, 1877.

Cape Fear River, Lockville, N. C. Shad, 1878.

Cape Fear River, Greeuesborough, Guilford County, N. C, ponds.

Schoodic salmon, 1878.

Cape Fear River. (See tributaries: Deep River, Bull Run Creek, N.

Fork Deep River, Haw River, Goshen Creek, Six Runs.)

Cape May County, N. J. (See Dennisville, K J. ; Tuckahoe, K J.)

Capo Creek, Pierce City, Mo. California salmon, 1878.

Carleton County, Minn., Bear Lake. California salmon, 1878.

Carleton County, Minn., Chubb Lake. California salmon, 1878.
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Oarleton County, Minn., Cub Lake. California salmon, 1878.

Caileton Connty, Minn., Hanging Horn Lake. California salmon, 1878.

Carleton County, Minn., Moose Horn Lake. California salmon, 1878.

Carleton County, Minn., Moose Lake. California salmon, 1877, 1878.

Carnelian Lake, Stearas County, Minn. California salmon, 1878.

Caroline County, Md. (See Carter's Bridge, Md.; Denton, Md.; Feder-
alsburgh,Md.; Greensborongh, Md. ; Henderson, Md.j Hillsborough,

Md.)

Caroline County, Va. (See Milford, Va.)

Carpenter's Point, Md., IS^orth. East River. Shad, 1876.

Carp River, aSTegaunee, Mich. California salmon, 1874.

Carroll County, Md. (See Carrollton, Md.; Double Pipe Creek, Md.;
Hood's Mills, Md,; Middleburgh, Md.; Mount Airy, Md.; New Wind-
sor, Md.; Sykesville,Md.; Tank Station, Md.; Titusburg, Md. ; Union
Bridge, Md.; Wakefield, Md.; Westminster, Md.; York Road, Md.)

Carroll County, K*H. (See Brookfield, N. H.; Conway, N. H.; Madi-
son, N. H.; Ossipee, N. H.; Sandwich, K H.; Wakefield, N. H^;
Wolfborough, I^. H.)

Carroll County, Tenn. (See Huntingdon, Tenia.)

Carroll Creek, Mount Carroll, 111. California salmon, 1878, 1879.

Carrollton, Md., pond. California trout, 1880; Schoodic salmon, 1880.

Carson City, Nev., Mexican Dam. California salmon, 1879.

Carson River. (See tributary : Mexican Dam.)
Cartei-'s Bridge, Caroline County, Md., Great Choptank River. Cali-

fornia salmon, 1S79.

Carter County, Ky., Little Sandy River. California salmon, 1878.

Carter County, Ky., Tygert River. California salmon, 1878.

Carter Lake, Barry County, Mich. California salmon, 1875.

Cartersville, Ga., Coosa River. California salmon, J87G.

Cartersville, Ga., Etowah River. Shad, 1878 ; California salmon, 1878.

Carthage, Mo., Spring River. California salmon, 1878, 1879.

Carver County, Minn., Clear Lake. California salmon, 187G.

Carver County, Minn., Minnewasta Lake. California salmon, 1878.

Carver County, Minn., Waconica Lake. California salmon, 1878.

Carver County, Minn., lake. California salmon, 1870.

Cary Station, HI., Fox River. California salmon, 1879.

Cascade Branch of Patapsco River, Elk Ridge Landing, Md. Schoodic
salmon, 1878.

Casey County, Ky., Green River. California salmon, 1870.

Cass County, Ind. (See Logansport, Ind.)

Cass County, Iowa. (See Atlantic, Iowa.)

Cass County, Mich., Barrow Lake, Salmon Lake. California salmon,

1875, 1879.

Cass County, :Mich., Burke's Creek. California salmon, 1875.

Cass County, Mich., Diamond Lake. California sahnon, 1876.
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Cass County, Micb., Dowagiac River. California salmon, 1875, 1876,

1875.

Cass County, Mich., Indian Creek. California salmon, 1875.

Cass County, Mich., Indian Lake. California salmon, 1878.

Cass County, Mich., Millen Creek. California salmon, 1878.

Cass County, Mich., Muncy Lake. California salmon, 1876.

Cass County, Mich., Peavine Creek. California salmon, 1875, 1879.

Cass County, Mich., Pine Creek. California salmon, 1879.

Cass County, Mich., Pokagon Creek. California salmon, 1878, 1879.

Cass County, Minn., Sandy Lake. Schoodic salmon, 1879.

Cass County, Mich., Williams' Creek. California salmon, 1875.

Cass County, Mich. (See Howard, Mich. ; Pokagon, Mich.)

Cass Eiver, Saginaw County, Mich. California salmon, 1879.

Castalia, Ohio, Castalia Spring. California salmon, 1873.

Castalia, Ohio, Castalia Spring Stream. Penobscot salmon, 1873.

Castalia, Ohio, Cold Creek. California salmon, 1877, 1879.

Castalia Spring, Castalia, Ohio. California salmon, 1873.

Castalia Spring Stream, Castalia, Ohio. Penobscot salmon, 1873.

Castleton, Vt., pond. Schoodic salmon, 1876.

Catawba County, N. C. (See Catawba, K C. j Newton, N. O.)

Catawba, N. C, Catawba Eiver. Shad, 1876, 1877, 1878.

Catawba River, Catawba, K C. Shad, 1876, 1877, 1878.

Catawba River, Charlotte, K C. California salmon, 1872.

Catawba River, Charlotte, N. C. California salmon, 1879. (See S. O.)

Catawba River, Morganton, N. C. California salmon, 1880.

Catawba River, Old Fort, N. C. California salmon, 1878, 1879.

Catawba River, tributaries of, Charlotte, Mecklenburgh County, N. C,

ponds. Schoodic salmon, 1878.

Catawba Eiver, tributaries of, Morganton, N. C, ponds. Schoodic

salmon, 1878.

Catawba River, Rock Hill, S. C. Shad, 1880.

Catawba River. (See tributaries : Linville River, John's River, Upper

Creek, Clark's Creek, Mill Creek.)

Catfish River. (See tributary : Mendota Lake.)

Cathance Lake, Cooper, Me. Schoodic salmon, 1878.
'

Catonsville, Md., Gwynn's Falls. California trout, 1880} Schoodic

salmon, 1880.

Cattaraugus County, N. T. (See Salamanca, N. Y.)

Cave Spring Branch, Green County, Ky. California salmon, 1877.

Cayuga County, Spring Brooks. California salmon, 1879.

Cayuga Lake, N. Y. California salmon, 1874.

Cayuga Lake, N. Y. (See tributary : Spring Creeks.)

Cecil County, Md., Bohemia River. California salmon, 1879, 1880.

Cecil County, Md., Northeast River. Shad, 1878.

Cecil County, Md., Sassafras River. California salmon, 1880.
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Cecil County, Md. (See Bobemia Bridge, Md. ; Carpenter's Point, Md.j

De Graw's, Md.; Elkton, Md.; Harris Dam, Md.; Liberty Grove, Md.

;

Northeast, Md. ; Port Deposit, Md.; EockChnrcb,Md.; Rowlandville,

Md.; Saint Marks, Md.; Sandy Branch, Md.; Sciutman's Mill, Md.)

Cedar County, Iowa. (See Tipton, Iowa.)

Cedar Creek, Eichfleld, Wis. California salmon, 1879.

Cedar Creek, Strasburgb, Va. California salmon, 1876.

Oedar Creek, Winchester, Va. California salmon, 1874.

Cedar Lake, Martin County, Minn. Schoodic salmon, 1879.

Oedar Lake, jSTorthfield, Minn. California salmon, 1877.

Cedar Lake, Rice County, Minn. California •salmon, 1875, 1876, 1877,

1878 ;
Schoodic salmon, 1879 ; Penobscot salmon, 1875.

Cedar Lake, Wantonwan County, Minn. California salmon, 1870.

Cedar Point, Md., Patuxent Eiver. California salmon, 1876, 1876.

Cedar Eapids, Iowa, Cedar Eiver. California salmon, 1874; Penobscot

salmon, 1875 ; shad, 1878.

Oedar Eapids, Iowa, Des Moines Eiver. Shad, 1878.

Oedar Eapids, Linn County, Iowa, Cedar Eiver. Schoodic salmon, 1878.

Oedar Eiver, Cedar Eapids, Iowa. California salmon, 1874; Penobscot

salmon, 1875; Schoodic salmon, 1878; shad, 1878,

Cedar Eiver, Freeborn County, Minn. California salmon, 1875.

Oedar Eiver, Iowa. California salmon, 1878, 1879, 1879.

Oedar Eiver, Marion, Iowa. California salmon, 1874.

Oedar Eiver, Mower County, Minn. California salmon, 1875.

Oedar Eiver, Springville, Iowa. California salmon, 1875.

Oedar Eiver, Tipton, Iowa. California salmon, 1874, 1876.

Oedar Eiver, Waterloo, Iowa. California salmon, 1874.

Oedar Elver, Wilton, Iowa. California salmon, 1875.

Oedar Eock Lake, Wis. Penobscot salmon, 1875.

Central Kentucky Lunatic Asylum Pond. California salmon, 1877.

Oentralia, Kans., Eed Vermillion Eiver. California salmon, 1878, 1879.

Central, Va., New Eiver. California salmon, 1874; Schoodic salmon,

1875, 1880 ; shad, 1873.

Centre County, Pa. (See Bellefonte, Pa.)

Centre Harbor, IST. H., Winnipiseogee Lake. Schoodic salmon, 1879.

Oentreville, Md., Corsica Eiver. Shad, 1879.

Cerro Gordo County, Iowa. (See Clear Lake, lowa^)

Chabot Lake, Alameda County, Cal. Schoodic salmon, 1878; white-

fish, 1879.

Chain Lake, Martin County, Minn. California salmon, 1879.

Ohambersburgh, Pa., Conecocheague Eiver. California salmon, 1873.

Ohamock Brook, Dodge County, Minn. California salmon, 1878.

Ohamplain Lake. (See tributarie-s : Kelly Brook, Missisquoi Eiver.)

Champlain Lake. (See tributaries : Lewis Creek, Otter Oreek,Winooski

Creek, Missisquoi Eiver, Lamville Eiver.

Ohapinville, Conn., Twin Lakes. Schoodic salmon, 1876, 1879.
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ChapmaD, Kans., Chapman's Creek. California salmon, 1878, 1879,

1881.

Chapman's Creek, Chairman, Kans. California salmon, 1878, 1879,

1881.

Chariton Eiver, Callao, Mo. Shad, 1876.

Chariton Eiver, Maoon County, Mo. California salmon, 1880; shad^

1880.

Charles County, Md. (See Glymont, Md.)

Charles River, Baltimore, Md. Schoodic salmon, 1879.

Charleston County, S. C. (See Charleston, S. C.)

Charleston County, S. C, pooper Eiver. California salmon, 1879 ; shad,

1879.

Charleston, 111., Embarrass Eiver. Shad, 1878.

Charleston, Kanawha County, W. Va., Kanawha Eiver. California

salmon, 1878.

Charleston, S. C, Cooper Eiver. California salmon, 1877.

Charleston, W.Va., Elk Eiver. California salmon, 1879, 1880.

Charlestown, N. H., Conuecticufc Eiver. Penobscot salmon, 1874.

Charlevoix County, Mich., Bear Creek. California salmon, 1876, 1876.

Charlevoix County, Mich., Boyne Eiver. California trout, 1880.

Charlevoix County, Mich., Wallow Lake. California salmon, 1878.

Charlevoix County, Mich. (See Boyne Falls, Mich.)

Charlotte, Iowa, Maquoketa Eiver. California salmon, 1874.

Charlotte Lake, Wright County, Minn. California salmon, 1877.

Charlotte, Me., Crocker's Lake. Schoodic salmon, '1878.

Charlotte, Me,, Moosehorn Waters. Schoodic salmon, 1878.

Charlotte, Me., Sprague's Pond. Schoodic salmon, 1878.

Charlotte, Mecklenburgh County, N. C, ponds tributaries to Catawba
Eiver. Schoodic salmon, 1878.

Charlotte, N. C, Catawba Eiver. California salmon, 1872, 1879.

Chase County, Kans. (See Cottonv\'ood Falls, Kans.)

Chastatee Eiver, Balding's Mill, Ga. California salmon, 1878.

Chatham County, N. C. (See Lockville, i^T. C.)

Chattahoochee Eiver, Atlanta, Ga. Shad, 1876.

Chattahoochee Eiver, Boltouville, Ga. Shad, 1880.

Chattahoochee Eiver, Columbus, Ga. Shad, 1877, 1879.

Chattahoochee Eiver, Gaiuesville, Ga. California salmon, 1878} shad,

1879.

Chattahoochee Eiver, Norcross, Ga. Califoruia salmon, 1877.

Chattahoochee Eiver, West Point, Ga. Shad, 1877.

Chattanooga, Tenn., Tennessee Eiver. Shad, 1876, 1879.

Chautauqua County, N. Y., Chautauqua Lake. California salmon, 1875.

Chautauqua Lake, Chautauqua County, l!^. T. Califoruia salmon, 1875.

Chazy Eiver, EUenburgh, jST. Y. Penobscot salmou, 1875.

Cheat Eiver, Eowlesburgh, W. Va. Shad, 1879.

Chebacoo Lake, Essex, Mass. Schoodic salmon, 1877, 1879.
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Cheboygan County, Mich. (See Cheboygan, Mich.)

Cheboygan, Mich., Buit's Lake. Whitefish, 1876.

Chelsea, Mich., Lowe Lake. Whitefish, 1876.

Chelsea, Mich., Round Lake. Whitefish, 1876.

Chenango County, N. Y., Round Lake. California salmon, 1874.

Cherokee County, Iowa. (See Cherokee, Iowa.)

Cherokee, Iowa, Little Sioux River. California salmon, 1875.

Cherry Run Depot, W. Va., Potomac River. California salmon, 1874.

Cheshire County, N. H., sundry ponds. Schoodic salmon, 1879.

Cheshire County, N. H. (See Chesterfield, N. H.; JafiFrey, K H.; Nel-

son, N. H.; Rindge, N. H.)

Chester County, Pa. (See Glenlock, Pa.; Spring City, Pa.; Toughke-
namou, Pa.; Uwchland, Pa.; West Grove, Pa.)

Chesterfield, K H., Spofford Lake. Schoodic salmon, 1880.

Chester River, Millingtou, Md. California salmon, 1876, 1878, 1879,

1880; shad, 1878, 1879.

Chester River. (See tributaries: Andover Branch, Corsica River.)

Chestnut Pond, Epsom, N. H. Schoodic salmon, 1880.

Chestnut Pond, i^orthfield, N. H. Schoodic salmon, 1879.

Chewsville, Md., Autietam Creek. California salmon, 1876.

Chickacomico River, Dorchester County, Md. California salmon, 1879.

Chickacomico River, Fleming's Mill, Md. California salmon, 1879.

Chickasaw County, Iowa. (See Fredericksburgh, Iowa.)

Chickasawha River. (See tributaries : Okatibee Creek, Chunky River.)

Chickasawha River, Meridian, Miss. California salmon, 1876.

Chickies, Pa., Chiquesalunga Creek. California salmon, 1876.

Chillisquaque, Pa., North Branch Susquehanna River. California sal-

mon, 1877.

Chippewa County, Wis., Three-Mile Lake. California salmon, 1877.

Chippewa River, Benson, Minn. California salmon, 1877.

Chippewa River, Midland, Mich. California salmon, 1875.

Chippewa River, Pope County, Minn. California salmon, 1878.

Chippewa River. (See tributary: Hassel Lake.)

Chippewa River. (See tributary : White Bear Lake.)

Chippewa River. (See tributary : Three-Mile Lake.)

Chiquesalunga Creek, Chickies, Pa. California salmon, 1876.

Chiquesalunga Creek, Lancaster County, Pa. California salmon, 1876,

1877 ; Penobscot salmon, 1874.

Chisago County, Minn., Chisago Lake. California salmon, 1876, 1877.

Chisago County, Minn., Danewood Lake. California salmon, 1877.

Chisago County, Minn., Forest Lake. California salmon, 1877.

Chisago County, Minn., Green Lake. California salmon, 1877.

Chisago County, Minn., North Branch of Goose Creek. CaJifomia sal-

mon, 1877.

Chisago County, Minn., Rusb Lake. California salmon, 1877.

Chisago County, Minn., Saint Croix River. California salmon, 1876.
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Chisago County, Minn., Taylor's Falls. California salmon, 1875.

Chisago County, Minn. (See Stacy, Minn.)

Chisago Lake, Chisago County, Minn. California salmon, 187G, 1877.

Chittenden County, Yt. (See Burlington, Vt.; Essex, Vt.)

Choctawhatchee Eiver. (See tributary : Pea River.)

Choptank River, Denton, Mel. Shad, 1877.

Choptank River, Greensborough, Md. California salmon, 1876; shad,

1878.

Choptank River, Henderson, Md. California salmon, 1878, 1879, 1880j

shad, 1879.

Choptank River. (See tributaries : Tread Haven, Tuckahoe River,

Tuckahoe Creek,Trappe River.)

Chowan River, Avoca, K. C. Shad, 1878.

Chowan River, Coleraine, 1^1. C. Shad, 1878.

Chowan River. (See tributaries : Salmon Creek, Meherrin River, Not-

toway River.)

Chowan River. (See tributaries : Nottoway River, Blackwater River.)

Christiana Creek, Wilmington, Del. Shad,, 1880.

Christian County, Ky., Little River. California salmon, 1878.

Christmass Lake, Minn. California salmon, 1877, 1880.

Chubb Lake, Carleton County, Minn. California salmon, 1878.

Chuck Creek, Tenn., French Broad River. California salmon, 1876.

Chunky River, Meridian, Miss. Shad, 1879.

Church Lake, Kent County, Mich. California salmon, 1876.

Circle Lake, Rice County, Minn. California salmon, 1878.

Clackamas River, Cal. California salmon, 1877, 1878.

Clam Lake, Clam Lake, Mich. California salmon, 1876.

Clam Lake, Mich., Clam Lake. California salmon. 1876.

Clare County, Mich., Crooked Lake. Schoodic salmon, 1878.

Clare County, Mich., Roney Lake. Schoodic salmon, 1878.

Clare County, Mich. (See Surrey, Mich.)

Clark County, Ark., Ouachita River. Shad, 1879.

Clark County, Ark. (See Arkadelphia, Ark.)

Clark County, Ky., Howard's Lower Creek. California salmon, 1876.

Clark County, Ky., Howard's Upper Creek. California salmon, 1876.

Clark County, Ky., Stoner Creek. California salmon, 1876.

Clark County, Ky., Strode's Creek. California salmon, 1876.

Clark County, Ky., Lulbregrud Creek. California salmon, 1876.

Clarksburgh, W. Va., West Fork of the Monongahela River. California

salmon, 1876; Schoodic salmon, 1879.

Clarksburgh, W. Va., West Fork River. Shad, 1879.

Clark's Creek, Newton, N. C. California salmon, 1879.

Clay Centre, Kans., Republican River. California salmon, 1880.

Clay County, Kans. (See Clay Centre, Kans.)

Clay County, Minn. (Sec Hawley, Minn.; Moorhead, Minn.)

Clayton County, Ga. (See Jonesborougli, Ga.)
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Clayton County, Iowa. (See McGrregor, Iowa.)

Clayton. Del., Duck Creek. Shad, 1879.

Clear Creek, Barrett, Kans. California salmon, 1878, 1879.

Clear Creek County, Colo. (See Georgetown, Colo.)

Clear Creek, Farisville, Kans. Scliooilic solmoTi, 1880.

Clear Creek, Hempstead, Tex. California salmon, 1874, 1876.

Clear Creek, Shelby County, Ky. California salmon, 1876.

Clear Lake, Blue Earth County, Minn. California salmon, 1877.

Clear Lake, Brown County, Minn. California salmon, 1878.

Clear Lake, Cal. Whitefish, 1872, 1873.

Clear Lake, Carver County, Minn. California salmon, 1876.

Clear Lake, Cerro Gordo County, Iowa, Clear Lake. Schoodic salmon,

1878.

Clear Lake, Georgetown, Colo. California salmon, 1874.

Clear Lake, Iowa. Whitefish, 1870; Penobscot salmon, 1876.

Clear Lake, Minn. California salmon, 1877.

Clear Lake, Railroad Crossing, La. Shad, 1879.

Clear Lake, Sherburne County, Minn. California salmon, 1877.

Clear Lake, Waseca County, Blinu. California salmon, 1876.

Clear Lake, Washington County, Minn. California salmon, 1878.

Clear Lake, Wis. Schoodic salmon, 1879.

Clear Lake, Wis., Willow River. California salmon, 1879.

Clear Spring, Md., Frantz Mill Dam. California trout, 1880.

Clear Spring, Md., Mill Dam. Schoodic salmon, 1880.

Clear Water Creek, Wright County, Minn. California salmon, 1878.

Clear Water Lake, Minn. California salmon, 1877.

Clermont, Iowa, Turkey River. California salmon, 1875.

Clifton Forge, Va., Jackson River. Schoodic salmon, 1879.

Clifton, Kans., Republican River. California salmon, 1880.

Clinch County, Ga. (See Stockton, Ga.)

Cline's Pond, New Jersey. California salmon, 1879.

Clinton County, 111. (See Trenton, III.)

Clinton County, Iowa. (See Charlotte, Iowa ; Clinton Junction, Iowa;
De Witt, Iowa.)

Clinton County, Mich., Round Lake. California salmon, 1875.

Clinton County, Mo., Smith Pork of Platte River. California salmon,

1880.

Clinton County, N. Y. (See EUonburgh, N. Y.; Peru, N. Y.; West
Plattsburgh, N. Y.)

Clinton County, Pa. (See Westport, Pa.)

Clinton Junction, Iowa, tributary of Mississippi River. California sal-

mon, 1874.

Clinton River, Pontiac, Mich. California salmon, 1876.

Clinton River, Utica, Mich. California salmon, 1875.

Cloud County, Kans. (See Concordia, Kans.)

Coahoma County, Miss. (See Friar's Point, Miss.)
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Cobb's Branch, Westminster, Md. Schoodic salmon, 1879.

Cobosecontee Lake, Manchester, Me. Scboodic salmon, 1879.

Cockeysville, Md., Gunpowder Eiver. California salmon, 1878, 1879
j

Schoodic salmon, 1878; shad, 1877, 1878, 1879.

Cockeysville, Md,, Western Eiver. California salmon, 1876.

Cocnochogue Eiver, Dnrham, Conn. California salmon, 1874.

Oodorus Creek, Pa. Penobscot salmon, 1874.

Cohansey Creek, Bridgeton, N. J. California salmon, 1877.

Cohansey Creek, N. J. California salmon, 1877.

Cohocton Eiver, Liberty, N. Y. California salmon, 1873.

Cold Creek, Castalia, Ohio. California salmon, 1877, 1879.

Cold Pond, Acworth, N. H. Schoodic salmon, 1880.

Cold Spring Pond, Enfield, Me. Schoodic salmon, 1878.

Cold Spring, W. Va , Wheeling Creek. California salmon, 1878;

Schoodic salmon, 1879.

Cold Water Creek, Oxford, Ala. California salmon, 1878.

Coldwater Lake, Branch County, Mich. California salmon, 1876.

Cold Water Eiver, Holly Springs, Miss. Shad, 1878.

Colebrook, Conn., Farmington Eiver, California salmon, 1873, 1873,

Colerain, N. C, Chowan Eiver. Shad, 1878.

Coles County, 111. (See Charleston, III.)

Collier's Creek, Collierstown, Va. California salmon, 1880.

Collierstown, Va., Collier's Creek, California salmon, 1880.

Colon, Mich,, Sturgeon Lake. California salmon, 1876.

Colorado County, Tex. (See Columbus, Tex.)

Colorado Eiver, Austin, Tex. Shad, 1874, 1875, 1879; California sal-

mon, 1874, 1876.

Colorado Eiver, Columbus, Tex. Shad, 1879.

Colt's Eeservoir, Hartford, Conn. Schoodic salmon, 1880.

Columbia, Ala., Tombigbee Eiver. Shad, 1879.

Columbia County, Wis. (See Hartman, Wis,; Lodi, Wis.; Portage,

Wis.; Poynette, Wis.)

Columbiana County, Ohio. (See Bayard, Ohio.)

Columbia, Pa., tributary of Susquehanna Eiver. California salmon, 1876.

Columbia, S. C, Broad Eiver. Shad, 1878, 1880, 1880; California sal-

mon, 1879.

Columbus, Ga., Chattahoochee Eiver. Shad. 1877, 1879.

Columbus, Ind., White Eiver. Shad, 1874.

Columbus, Ohio, Scioto Eiver. Shad, 1875, 1876.

Columbus, Ohio, Whetstpne Eiver, California salmon, 1878.

Columbus, Tex., Colorado Eiver. Shad, 1879.

Column Lake, McHeury, 111. California salmon, 1877.

Como Lake, Houston County, Minn. California salmon, 1878; Schoodic

salmon, 1879.

Como Lake, Eamsey County, Minn. Schoodic salmon, 1875; Penobscot

salmon, 3875; California salmon, 1875, 1876, 1877.
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Concordia, Kans., Republican River. California salmon, 1878, 1879,

1880.

Concord, Yt., Connecticut Elver. Penobscot salmon, 1874.

Conecuh River, Union Sjjrings, Ala. Shad, 1879.

Coneloquiuet Creek, Pa. California salmon, 1874.

Coneloquinet Creek, Cuniberland Coauty, Pa. California salmon, 1876.

Conesus Lake, Livingston County, N. Y. California salmon, 1875.

Conetquoit River, Long Island, K Y. California salmon, 1876, 1877.

Congamond Lake, Westfield, Mass. Schoodic salmon, 1876, 1879, 1880.

Conueaut Creek, Erie County, Pa. Schoodic salmon, 1880.

Connecticut Lake, Pittsburgh, N. H. Schoodic salmon, 1879.

Connecticut River, Bellows Falls, Vt. Shad, 1874, 1874, 1874, 1876.

Connecticut River, Charlestown, IN'^. H. Penobscot salmon, 1874.

Connecticut River, headwaters of, N. H. Penobscot salmon, 1874.

Connecticut River, ponds tributary to. Saint Johnsbury, Vt. Schoodic

salmon, 1878.

Connecticut River, Smith's Ferry, Mass. Shad, 1874, 1875, 1877.

Connecticut River, South Hadley Falls, Mass. Shad, 1875, 1876, 1877.

Connecticut River, South Vernon, Vt. Shad, 1875, 1875.

Connecticut River, tributaries of, Thompsonville, Conn. Schoodic sal-

mon, 1878.

Connecticut River, Barnet, Vt. Penobscot salmon, 1874.

Connecticut River, Concord, Vt. Penobscot salmon, 1874.

Connecticut River, tributaries of. Conn. Penobscot salmon, 1873.

Connecticut River, Mclndoe's Falls, Vt. Penobscot salmon, 1874.

Connecticut River, Newbury, Vt. Penobscot salmon, 1874.

Connecticut River. (See tributaries: Farmington River, West Elver,

Conochogue River, Westfield River, Passumpsic River, Wells River,

West River, Saxton's River, White River, Lamoille River, Dog River.)

Conococheague River, Chambersburgh, Pa. California salmon, 1873.

Conococheague River, Hagerstown, Md. California salmon, 1874, 1876,

1879.

Conococheague River, Md. Penobscot salmon, 18S0.

Conococheague River, Williamsport, Md. California salmon, 1876.

Contentnea Creek, Wilson County, N. C. Shad, 1877.

Contoocook River, Contoacook, N. H. Shad, 1877.

Contoocook River, Hillsborough Bridge, N. H. California salmon, 1878,

1879.

Contoocook River, N. H. Penobscot salmon, 1875.

Contoocook, N. H., Contoocook River. Shad, 1877.

Contrary Lake, Buchanan County, Mo. California salmon, 1880.

Conway, N. H., Walker's Pond. Schoodic salmon, 1880.

Oonyers, Ga., Yellow River. Shad, 1879.

Cook County, 111. (See Arlington Heights, 111. ; Kensington, HI. ; South

Chicago, 111. ; South Lawn, III. ; Wildwood, III.)

Cook's Lake, Linden, Mich. Whiteflsh, 1876.



940 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [24]

Cook's Pond, Brookfield, N. H. California salmon, 1879.

Coon Lake, Minn. California salmon, 1877.

Coon River. (See Eaccoon.)

Cooper, Me., Catliance Lake. Schoodic salmon, 1878.

Cooper Elver, Charleston County, S. C. California salmon, 1870 ; shad,

1879.

Cooper Eiver, Charleston, S, C. California salmon, 1877.

Coosa Eiver, Cartersville, Ga. California salmon, 1876.

Coosa Eiver, Eesaca, Ga. California salmon, 1878; shad, 1879.

Coosa Eiver, Eome, Ga. Shad, 1875.

Coosa Eiver. (See tributaries: Tombigbee Eiver, Cold Wat^r Creek,

and Etowah Eiver.)

Coos County, N. H. (See Pittsburgh, N. H.; Stark, N. H.; Stewarts-

town, N. H.)

Cooper Creek, Iowa, California salmon, 1878.

Cordova Station, Md., Miles Creek. Shad, 1879.

Cordova Station, Md., Wye Mills Creek. Shad, 1879.

Cornelian Lake, Stearns County, Minn. California salmon, 1877.

Cornelian Lake, Washington County, Minn. California salmon, 1876,

1877.

Corry, Pa., Hatching Ponds. Schoodic salmon, 1878; California trout,

1880.

Corsica Eiver, Centreville, Md. Shad, 1879.

Corunna, Mich., Shiawassee Eiver. Shad, 1874.

Coshocton, Ohio, Walhonding Eiver. California salmon, 1877.

Coshocton County, Ohio. (See Coshocton, Ohio.)

Cottonwood County, Minn., Bingham Lake. California salmon, 1876.

Cottonwood County, Minn., Eagle Lake. California salmon, 1877.

Cottonwood County, Minn., Mountain Lake. California salmon, 1877.

Cottonwood County, Minn., String Lake. California salmon, 1876.

Cottonwood County, Minn., Welder Lake. California salmon, 1876.

Cottonwood County, Minn., Wiudom Lake. California salmon, 1876.

Cottonwood County, Minn. (See Wiudom, Minn.)

Cottonwood Falls, Kans., Cottonwood Eiver. Shad, 1879.

Cottonwood Eiver, Cottonwood Falls, Kans. Shad, 1879.

Cottonwood Eiver, Florence, Kans. California salmon, 1878, 1879, 1880j

shad, 1879.

Cottonwood Eiver. (See tributary : Sleepy Eye Lake.)

Cotuit, Mass., Cotuit Eiver. Penobscot salmon, 1876 ; Schoodic salmon,

1876.

Cotuit Eiver, Cotuit, Mass. Penobscot salmon, 1876.

Council Bluffs, Iowa, tributary of Missouri Eiver. Penobscot salmon,

1875.

Covington, Ky., Glasser's Lakes. Schoodic salmon, 1878.

Covington, Ga., Ocmulgee Eiver. California salmon, 1878; shad, 1877.

Covington, Ga., Ulcofanhanchee Eiver. Shad, 1879.
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Covington, G»., Yellow Eiver. California salmon, 1878; shad, 1880.

Cow Creek, Ilutcliinson, Kans. California salmon, 1878, 1679; shad,

1879.

Craig's Creek, Fincastle, Va. Schoodic salmon, 1879.

Craig's Pond, Bucksport, Me. California salmon, 1874, 1875.

Craven County, N. C. (See New Berne, JST. C.)

Crawford County, Mich., E. R. Crossing, Au Sable River. California

salmon, 1874.

Crawford County, Ohio. (See Bucyrus, Ohio.)

Crawford County, Wis., streams. California salmon, 1874.

Crawford, Mich., An Sable River. California salmon, 1876.

Crawfordsville, Ga., Ogeechee River. California salmon, 1877.

Credit Lake, Scott County, Minn. California salmon, 1878.

Crib Lake, Carleton County, Minn. California salmon, 1878.

Crisfield, Md., branch of Pocomoke Bay. California salmon, 1876.

Crittenden County, Ky., Hurricane Creek. California salmon, 1877.

Crocker's Lake, Charlotte, Me. Schoodic salmon, 1878.

Crofton, Mich., Bass Lake. Whiteflsh, 1876.

Croftou, Mich., Loon Lake. Whiteflsh, 1876.

Crooked Lake, Anoka County, Minn. California salmon, 1877.

Crooked Lake, Petosky, Mich. Whiteflsh, 1876.

Crooked Lake, Surrey, Clare County, Mich. California salmon, 1878

;

Schoodic salmon, 1878.

Crookston, Minn., tributary of Red Lake River. California salmon, 1880.

Crouch's Creek, Jackson, Mich. California salmon, 1874.

Crouch's Fishery, Jackson, Mich. California salmon, 1874.

Crow River. (See tributaries: Green Lake, Morrison Lake, Chisago

Lake, Koronis Lake.)

Crow Wing County, Minn., Brainerd. Penobscot salmon, 1875.

Crow Wing County, Minn., Withiugton Lake. Penobscot salmon, 1875.

Crow Wing County, Minn. (See Brainerd, Minn.)

Crystal Iron Springs, Emmittsburgh, Md. Schoodic salmon, 1878.

Crystal Lake, Blue Earth County, Minn. California salmon, 1877, 1880.

Crystal Lake, Crystal Lake, 111. California salmon, 1879.

Crystal Lake, Dakota County, Minn. California salmon, 1876.

Crystal Lake, Greenwood, Mass. Schoodic salmon, 1877, 1878.

Crystal Lake, 111., Crystal Lake. California salmon, 1879.

Crystal Lake, Mashpee, Mass. Schoodic salmon, 1879.

Crystal Lake, Newton, Mass. Schoodic salmon, 1877.

Crystal Lake, Oceana County, Mich. California salmon, 1879.

Crystal Springs Creek, Mich. California salmon, 1875.

Cullom's Creek, Mich. California salmon, 1874.

Culpeper County, Va. (See Rapid Ann Station, Va.)

Cumberland County, N. J., Maurice River. California salmon, 1879.

Cumberland County, N. J. (See Bridgeton, N. J., Vineland, N. J.)

Cumberland County, Pa., Coneloquinet Creek. Calilbrnia salmon, 1876.
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Cumberland County, Pa. (See Mecbanicsburgh, Pa. ; Newville, Pa.

;

Williams Mill, Pa.)

Cumberland, Md., Potomac liiver. Shad, 1870, 1877, 1880.

Cumberland Eiver, Nashville, Tenn. Shad, 1875, 1875, 1879.

Cumberland River, Pulaski County, Ky.

Cumberland Eiver, Somerset, Ky. Shad, 1878.

Cumberland River. (See tributaries: White Oak Branch, Round Stone

Creek, Hardin Diuham's Branch, Little Eiver, Eddy Creek.)

Cunningham Pond, Petersborough, K H. Schoodic salmon, 1880.

Currant River, Doniphan, Mo. California salmon, 1879.

Cuyahoga River, Kent, Ohio. Shad, 1872.

Cuyahoga River. (See tributary : Newberry Pond.)

Dakota County, Minn. California salmon, 1876.

Dakota County, Minn., Crystal Lake. California salmon, 1876.

Dakota County, Minn., Lake Early. California salmon, 1878.

Dakota County, Minn., Farmington River. California salmon, 1875;

Penobscot salmon, 1875.

Dakota County, Minn., Farquhar Lake. California salmon, 1878.

Dakota County, Minn., Kennedy Lake. California salmon, 1876, 1878.

Dakota County, Minn., McGrath's Lake. California salmon, 1878.

Dakota County, Minn., S. Branch Vermillion River. California salmon,

1878.

Dakota County, Minn., Spring Lake. Schoodic salmon, 1879.

Dakota County, Minn., Sunfish Lake. California salmon, 1876.

Dakota County, Minn., Twin Lakes. California salmon, 1878, 1880.

Dallas County, Tex. (See Dallas, Tex.)

Dallas, Pa., Harvey's Lake. California salmon, 1880.

Dallas, Tex., Trinity River. Shad, 1879.

Damariscotta, Me., pond. Schoodic salmon, 1879.

Danbury, Conn., Lake Kenosha. Schoodic salmon, 1879.

Danbury, Stokes County, N. C, Dan River. Schoodic salmon, 1878.

Dane County, Wis., Mendota Lake. California salmon, 1877.

Dane County, Wis. (See Madison, Wis.)

Danewood Lake, Chisago County, Minn. California salmon, 1877.

Danfoith, Me., Mattawamkeag River. Penobscot salmon, 1874.

Danforth, Me., tributary of Penobscot River. Penobscot salmon, 1875.

Dan River, Danbury, N. C. California salmon, 1879.

Dan River, Danbury, Stokes County, N. C. Schoodic salmon, 1878.

Dan River, Halifax County, Va. Shad, 1877.

Danville, Vt., Joe's Pond. Schoodic salmon, 1878.

Dauphin County, Pa., Swatara Creek. Penobscot salmon, 1874 j Cali-

fornia salmon, 1877.

Dauphin County, Pa. (See Harrisbnrg, Pa.j Upper Paxton, Pa.)

Davidson County, Tenn. (See Madison, Tenn.j Xashville, Tenn.)

Davis County, Kaus., Republican River. Shad, 1879.

Davis County, Kans. (See Junction City, Kans.)
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Davis County, Utab, Jenuing's Poud. California salmon, 1876, 1877.

Day Lake, Linden, Mich. Whitefish, 1876.

Dayton, Ohio, Miami River. California salmon, 1879.

Dearborn County, lud. (See Guilford, lud.)

Dearborn, Mich., Eouge lUver. California salmon, 1875.

Decorah, Iowa, Upper Iowa Eiver. California salmon, 1875.

Deep Lake, Sand Lake, 111. California salmon, 1876.

Deep River, isTorth Fork of. Friendship, N. C. California salmon, 1879.

Deep River, Jamestown, ^. 0. California salmon, 1878, 1878.

Deer Creek, Md. Penobscot salmon, 1875.

Deer Creek, Parkton, Md. California salmon, 1878, 1879.

Deer Creek, Pennsylvania line, Md. California salmon, 1874, 1876.

Deer Creek (See tributaries; Tobacco Run, Archer's Run, Green

Spring.)

Deer Park, Md., Little Youghiogheny River. Shad, 1880.

Deer Park, Md., pond. Schoodic salmon, 1878.

Deer Park, Md., Youghiogheny River. California salmon, 1877.

Defiance County, Ohio. (See Defiance, Ohio.)

Defiance, Ohio, Maumee River. California salmon, 1878.

De Graw's, Md., Octorara River. California salmon, 1879, 1880.

De Kalb County, Ala. (See Lebanon, Ala.)

Delaware County, Iowa. (See Delaware, Iowa; Delhi, Iowa; Greeley,

Iowa; Hopkinton, Iowa; Manchester, Iowa.)

Delaware County, Pa. (See Brandywine. Pa.)

Delaware, Iowa, Maquoketa River. California salmon, 1875.

Delaware, Iowa, Spring Creek. California salmon, 1875.

Delaware, Kans., Delaware River. California salmon, 1878, 1879.

Delaware River, Bushkill, Pa. California salmon, 1875, 1877.

Delaware River, Delaware, Kans, California salmon, 1878, 1879.

Delaware River, Point Pleasant, Pa. Shad, 1873, 1874.

Delaware River, Shomaker's Eddy, N. J. California salmon, 1879, 1880;

Penobscot salmon, 1879.

Delaware River, tributary of, Brandywine. Pa. California salmon, 1876.

Delaware River, tributary of. California salmon, 1874, 1875; Penob-

scot salmon, 1874.

Delaware River. (See tributaries : Shoemaker's Eddy, Alioway's Creek,

Maurice River, Raccoon River, Pohatcong River, Musconetcong River,

Dennis Creek, Mantua, Salem, Old Man's, Cohansey, Woodbury, Tim-

ber, and Paulinskill Creeks, Bushkill Creek, Heitzman Springbrook,

Schuylkill River, and Bear Lake.)

Delaware River, Valley Palls, Kans. California salmon, 1880.

Delh^, Iowa, Maquoketa River. California salmon, 1875.

Demopolis, Ala., Tombigbee River. Shad, 1878.

Dennis Creek, Dennisville, N. J. California salmon, 1876.

Dennison Lake, Winchendon, Mass. Schoodic salmon, 1876, 1877, 1878,

1879.
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Dennisville, N. J., Dennis Creek. California salmon, 1876.

Denny's Eiver, Me. Penobscot salmon, 1870.

Denton, Md., Choptank Eiver. Shad, 1877.

Denton, Md., pond. Scboodic salmon, 1880.

Dent's Eiver, Marion County, W. Va. Sclioodic salmon, 1878.

Denver, Colo., Platte Eiver. Shad, 1872.

Des Moines, Iowa, Des Moines Eiver. California salmon, 1874, 1874;

shad, 1874, 1875, 1876.

Des Moines Eiver, Boone, Boone County, Iowa. Scboodic salmon, 1878.

Des Moines Eiver, Cedar Eapids, Iowa. Shad, 1878.

Des Moines Eiver, Des Moines, Iowa. California salmon, 1874, 1875;

shad, 1874, 1875 , 1876.

Des Moines Eiver, Fort Dodge, Iowa. California salmon, 1874.

Des Moines Eiver, Iowa. California salmon, 1875, 1876, 1878, 1879, 1879.

Des Moines Eiver, Moingona, Iowa. Shad, 1878.

Des Moines Eiver, Ottumwa, Iowa. California salmon, 1875; shad,

1874.

Des Moines Eiver, Pomeroy, Iowa. California salmon, 1875.

Des Moines Eiver, Storm Lake, Iowa. California salmon, 1875.

Des Moines Eiver, Webster City, Iowa. California salmon, 1875.

Des Moines Eiver, Windom, Minn. California salmon, 1877.

Des Moines Eiver. (See tributaries : Windom Lake, Okabena Lake,

Heron Lake.)

Detroit Lake, Becker County, Minn. California salmon, 1877 ; Penob-

scot salmon, 1875 ; Schoodic salmon, 1875.

Detroit, Mich., Detroit Eiver. California salmon, 1876.

Detroit Eiver, Detroit, Mich. California salmon, 1876; shad, 1873,

1874.

Detroit Eiver, Wayne County, Mich. California salmon, 1878.

Detroit River. (See tributaries : Eouge Eiver, Orchard Lake.)

Devil Lake, Wis. Penobscot salmon, 1875.

De Witt, Clinton County, Iowa, Silver Creek. Schoodic salmon, 1878.

Dexter, Me., pond. Schoodic salmon, 1879.

Dexter, Mich., Base Lake. Whitefish, 1876.

Dexter, Mich., Big Portage Lake. Whitefish, 1876.

Dexter, Mich., Blind Lake. Whitefish, 1876.

Dexter, Mich., Bruin Lake. Whitelish, 1876.

Dexter, Mich., Half Moon Lake. Whitefish, 1876.

Dexter, Mich., Island Lake. Whitefish, 1870; California salmon, 1878.

Dexter, Mich., Patterson Lake. Whitefish, 1876.

Dexter, Mich., Portage Lake. Whitefish, 1876.

Dexter, Mich., Silver Lake. California salmon, 1878; whitefish, 1876.

Dexter, Mich., Woodburn Lake. Whitefish, 1876.

Diamond Lake, Cass County, Mich. California salmon, 1876.

Diamond Lake, Kandiyohi County, Minn. California salmon, 1877.

Diamond Lake, Mich. Penobscot salmon, 1873.
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Diamond Pond, Stewartstown, N. H. Sclioodic salmon, 1880.

Dickinson Coimtj, Kans. (See Chapman, Kans. ; Solomon City, Kans.)

Dick's Eiver, Boyle County, Ky. California salmon, 187G.

Dick's Ri^er, Lincoln County, Ky. California salmon, 1876.

Dillon's Creek, Hampshire County, W. Va. Schoodic salmon, 1878, 1879.

Dinwiddle County, Ya. (See Petersburgh, Va.)

District of Columbia. (See Uniontown.)

Dixon, Iowa, Wapsipinecou River. California salmon, 1874.

Dobsis Stream, Me., Schoodic Lakes. Penobscot salmon, 1874.

Doddridge County, W. Va. (See West Union, W. Va.)

Dodge County, Minn., Mantor Brook. California salmon, 1878.

Dodge County, Minn., Wilson Brook. California salmon, 1878.

Doe Run, Meade County, Ky. California salmon, 1877.

Dog River, Korthfield, Vt. Penobscot, salmon, 1874.

Donegal Creek, Pa. Penobscot salmon, 1874.

Donegal, Pa., Donegal Spring. California salmon, 1874.

Donegal, Pa., Susquehanna River. California salmon, 1875.

Donegal Run, Lancaster County, Pa. Schoodic salmon, 1880.

Donegal Springs, Donegal Pa. California salmon, 1874.

Doniphan, Mo., Currant River. California salmon, 1879.

Donnelly Lake, Stephens County, Minn. California salmon, 1878.

Donner Lake, Nevada County, Cal. Schoodic salmon, 1878 ; white-

fish, 1877, 1879.

Dorchester County, Md., Chicacomico River. California salmon, 1879.

Dorchester County, Md. (See Airey's, Md. ; Barn's Farm, Md.; Cam-

bridge, Md. ; Fleming's Mills, Md. ; Linkwood, Md.)

Double Pipe Creek, Md., Double Pipe Creek. California salmon, 1876.

Double Pipe Creek, Md., Patapsco River. California salmon, 1878.

Dougherty County, Ga. (See Albany, Ga.)

Douglas County, Mass. (See Lawrence, Mass.)

Douglas County, Minn., lakes. California salmon, 1879.

Douglas County, Minn., stream. California salmon, 1877.

Dover, Del., Jones Creek. Shad, 1880.

Dover, Me., Piscataquis River. Penobscot salmon, 1874.

Dover, N. J., Rockaway River. Penobscot salmon, 1875.

Dowagiac Creek, Pokagon, Mich. Schoodic salmon, 1874.

Dowagiac River, Cass County, Mich. California salmon, 1875.

Dowagiac River, Mich. Penobscot salmon, 1875.

Dowagiac River, Pokagon, Mich. California salmon, 1875.

Dowagiac River, Van Buren County, Mich. California salmon, 1879.

Dowagiac River. (See tributaries : William's Creek, Emerson's Creek,

Cullom's Creek, Burkie's Creek, Crystal Springs Creek, Mendenhall

Creek, Pokagon Creek, and Peavine Creek.)

Doyle Creek, Florence, Kans. Shad, 1879.

Dragoon River, Burlingame, Kans. California salmon, 1880.

Drake's Creek, Hopkin's County, Ky. California salmon, 1877.

S. Mis. 110 GO
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Drake's Pond, Sussex County, N. J. Schoodic salmon, 1879.

Drakesville, Morris County, N. J., Lake Hopatcong. Schoodic salmon,

1879.

Dresden, Tenn., East Obion Eiver. Shad, 1879.

Drew's Lake, Aroostook County, Me. Schoodic salmon, 1878.

Driftwood Branch, Cameron County, Pa. California salmon, 1879, 1880.

Dripping Spring, Md., Gunpowder Eiver. California trout, 1880;

Schoodic salmon, 1880.

Druid Hill Lake, Baltimore, Md. Schoodic salmon, 1879.

Dry Fork, White Sulphur Springs, W. Va. Schoodic salmon, 1879.

Dubuque County, Iowa. (See Dubuque, Iowa ; Epworth, Iowa; Farley,

Iowa; Worthington, Iowa.)

Dubuque Creek, Dubuque, Iowa. Penobscot salmon, 1875.

Dubuque, Iowa, Dubuque Creek. Penobscot salmon, 1875.

Duck Creek, Clayton, Del. Shad, 1879.

Dudley Lake, Rice County, Minn. Penobscot salmon, 1875 ; California

salmon, 1876, 1878.

Dug Pond, Natick, Mass. Schoodic salmon, 187C, 1877, 1878, 1879.

Duluth, Minn., Canosia Lake. Schoodic salmon, 1879.

Dumont Lake, Allegan County, Mich. California salmon, 1878.

Dunlap's Branch, Woodford County, Ky. California salmon, 1876.

Dunmore Lake, Salisbury, Vt. Schoodic salmon, 1876.

Duplin County, N. C, Six Euns. Shad, 1879.

Duplin County, K. C, Goshen Creek. Shad, 1877.

Duplin County, N. C. (See Warsaw, K C.)

Durham, Conn., Cocnochogue Eiver. California salmon, 1874.

Durham, Conn., Pitsquog Pond. Schoodic salmon, 1880.

Durham, Conn., West Eiver. California salmon, 1874.

Dutchess County, N. Y., Fishkill Lake. California salmon, 1874.

Dutchess County, N. Y., Furnace Pond. Schoodic salmon, 1879.

Dutchess County, N. Y., Little Thala Pond. Schoodic salmon, 1879.

Dutchess County, N. Y., Long Pond. Schoodic salmon, 1879.

Dutchess County, N. Y., Silver Lake. California salmon, 1874.

Dutchess County, K. Y., Sylvan Lake. Schoodic salmon, 1879.

Dutchess County, N. Y., Upton's Pond. Schoodic salmon, 1879.

Duxbury, Mass., Island Creek Pond. Schoodic salmon, 1877.

Eagle Creek, Gallatin County, Ky. California salmon, 1877.

Eagle Lake, Blue Earth County, Minn. California salmon, 1876.

Eagle Lake, Cottonwood County, Minn. California salmon, 1877.

Eagle Lake, Kandiyohi County, Minn. California salmon, 1876, 1877.

Eagle Lake, Lassen County, Cal. Whitefish, 1879.

Eagle Lake, Washington County, Minn. California salmon, 1876.

Eagleville, Ohio, Grand Eiver. California salmon, 1874; shad, 1874.

Early Lake, Dakota County, Minn. California salmon, 1878.

Eastanalbee Eiver, Athens, Tenn. California salmon, 1876; shad, 1876.

East Bridgewater, Mass., Satucket Eiver. Schoodic salmon, 1877, 1878.
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East Brookfiekl, Mass., Furnace Pond. Schoodic salmon, 1879, 1879.

East Coon Eiver, Iowa. California salmon, 1879.

East Hampton, Conn., Hampton Pond. Schoodic salmon, 1876, 1877,

1878.

East Hampton, Conn., Lake Pocatapaug. Schoodic salmon, 1879.

East Haven, Conn., Saltonstall Lake. Schoodic salmon, 1877, 1878,

1879.

East Lake, Minn. California salmon, 1877.

East Obion Eiver, Dresden, Tenn. Shad, 1879.

Easton, Md., Miles River. Shad, 1878.

Eastou, Md., tributary of Miles Creek, pond. Schoodic salmon, 1878.

Easton, Md., Tread Haven Creek. Shad, 1878.

Easton, Pa., Bushkill Creek. California salmon, 1874, 1878, 1879.

Easton, Pa., Heitzman Spring Brook. Penobscot salmon, 1873.

East Pond, Wakefield, :N^. H. Schoodic salmon, 1879.

East River, Guilford, Conn. Penobscot salmon, 1875.

East River, Hereford, Md. California salmon, 1879.

East Skunk River, Iowa. California salmon, 1879.

Eaton County, Mich., Thorn Apple Lake. California salmon, 1875.

Eaton, Me., Mattawamkeag River. Penobscot salmon, 1874.

Echo Lake, El Dorado Co., Cal. Schoodic salmon, 1878.

Echo Lake, Franconia, IST. H. Schoodic salmon, 1879, 1880.

Eddy Creek, Caldwell County, Ky. California salmon, 1877, 1878.

Eden, Md., pond. California trout, 1880; Schoodic salmon, 1880.

Edgecombe County, IS". C. (See Rocky Mount, N. C.)

Edisto River, Branchville, S. C. California salmon, 1877.

Edisto River, Orangeburg, S. C. California salmon, 1879.

Edisto River, S. C. California salmon, 1880.

Egg Harbor City, N. J., Mullica River. California salmon, 1877.

El Dorado County, Cal., Echo Lake. Schoodic salmon, 1878.

El Dorado, Kaus., Walnut River. California salmon, 1878, 1879; shad,

1879.

Elgin, 111., Fox Lake. California salmon, 1875.

Elgin, 111., Fox River. California salmon, 1874; Penobscot salmon,

1875.

Elgin, 111., pond. Schoodic salmon, 1878.

Elgin, 111., Twin Lake. California salmon, 1875.

Ehzabethtown, Ky., Nolin Creek. Schoodic salmon, 1878.

Elkhart, Ind., Elkhart River. Shad, 1878.

Elkhart County, Ind. (See Elkhart, Ind. ; Goshen, Ind.)

Elkhart, Ind., Saint Joseph River. Shad, 1874.

Elkhart River, Elkhart, Ind. Shad, 1878.

Elkhart Lake, Sheboygan County, Wis. Penobscot salmon, 1875.

Elkhorn Creek, Scott County, Ky. Shad, 1878.

Elk Ridge Landing, Md., Cascade Branch of Patapsco Eiver. Schoodic

salmon, 1878.
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Elk Eiver, Charleston, W. Va. California salmon, 1879, 1880.

Elk Eiver, Elkton, Md. California salmon, 1876; shad, 1879.

Elk Eiver, Md. Shad, 1877. •

Elk Eiver. (See tributary: Bohemia Creek, of Big Elk Eiver.)

Elkton, Md., Elk Eiver. California salmon, 1876; shad, 1879.

Ellenburgh, N. Y., Chazy Eiver. Penobscot salmon, 1875.

Ellicott City, Md., North Branch Patuxent Eiver. California salmon,

1876.

EUicott City, Md., Patapsco Falls. California trout, 1880.

Ellicott City, stream. California trout, 1880.

Ellis County, Kans. (See Ellis, Kans.; Hays City, Kans.)

Ellis, Kans., Big Creek. California salmon, 1878, 1879.

Ellis, Kans., Smoky Hill Eiver. California salmon, 1880.

Ellsworth County, Kans., Smoky Hill Eiver. Schoodic salmon, 1879.

Ellsworth County, Kans. (See Bluffville, Kans.; Ellsworth, Kans.;

Farisville, Kans.; Fort Harker, Kans.; Trivoli, Kans.; Venango,

Kans.; Wilson, Kans.)

Ellsworth, Kans., Ash Creek. Schoodic salmon, 1880.

Ellsworth, Kans., pond. Schoodic salmon, 1880.

Ellsworth, Kans., Smoky Hill Eiver. California salmon, 1877, 1878,

1879, 1880: shad, 1879.

Elm Creek, Farisville, Kans. Schoodic salmon, 1880.

Elmo Lake, Washington County, Minn. California salmon, 1879.

Elmore, Ohio, Portage Eiver. California salmon, 1877.

Elmwood Creek, Bourbon County, Ky. California salmon, 1878.

Elyria, Ohio, Black Eiver. Shad, 1874.

Elysian Lake, Waseca County, Minn. California salmon, 1876, 1879,

1880; Penobscot salmon, 1875; Schoodic salmon, 1875.

Embarrass Eiver, Charleston, 111. Shad, 1878.

Emerson Pond, Eindge, N. H. Schoodic salmon, 1880.

Emily Lake, Le Sueur County, Minn. California salmon, 1876, 1877,

1878.

Emmet County, Iowa, lakes. Penobscot salmon, 1876.

Emmet County, Mich. (See Petoskey, Mich.)

Emmittsburgh, Md., Crystal Iron Springs. Schoodic salmon, 18T8.

Emmon's Creek, Mich. California salmon, 1874.

Emporia, Kans., Neosho Eiver. California salmon, 1878, 1879, 1880;

shad, 1879.

Enfield, Me., Cold Spring Pond. Schoodic salmon, 1878.

Enfield, K H., Mascoma Lake. Schoodic salmon, 1879.

Engle Lake, Stevens County, Minn. California salmon, 1878.

Enoree Eiver, S. C. California salmon, 1880.

Epsom, N. H., Chesnut Pond. Schoodic salmon, 1880.

Epworth, Iowa, Little Maquoketa Eiver. California salmon, 1874.

Erie County, Ohio. (See Castalia, Ohio; Huron, Ohio.)
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Brie County, Pa., Conneaut Creek. Schoodic salmon, 1880.

Erie County, Pa., French Creek. Schoodic salmon, 1880.

Erie County, Pa., Le Bceuf Creek. Schoodic salmon, 1880.

Erie County, Pa. (See Corry, Pa.; Erie, Pa.)

Erie Lake, Put-in-Bay, Ohio. California salmon, 1877; Penobscot

salmon, 1875; Schoodic salmon, 1876.

Erie Lake, Toledo, Ohio. Whitefish, 1876.

Erie Lake. (See tributaries : Barrier Lake ; Detroit Eiver, Raisin Elver,

Cuyahoga, Ashtabula, Grand, and Sandusky Eivers, Castalia Spring

Stream, Portage Eiver, Maumee Eiver, Cold Creek, Huron Eiver,

Sandusky Eiver, Grand Eiver, Auglaize Eiver.)

Erie, Pa., Bay. Schoodic salmon, 1879.

Erving's Mill, W. Va., Little Kanawha Eiver. California salmon, 1878.

Escambia County, Ala. (See Pollard, Ala.)

Escambia Eiver, Pollard, Ala. Shad, 1878.

Escambia Eiver. (See tributary: Conecuh Eiver.)

Espinoza Lake, Monterey County, Cal. Schoodic salmon, 1878.

Essex County, Mass. (See Boxford, Mass. ; Essex, Mass.; Georgetown,

Mass.; Ipswich Eiver, Mass. ; Lynnfield, Mass.; Lynn, Mass.; Middle-

ton, Mass.; North Andover, Mass. ; Salem, Mass.; Wenham, Mass.)

Essex County, N. J. (See Bloomtield, N. J.)

Essex County, Yt. (See Concord, Yt.)

Essex, Mass., Chebacco Lake. Schoodic salmon, 1877, 1879.

Essex, Yt., Winooski Eiver. Schoodic salmon, 1876.

Etowah Eiver, Cartersville, Ga. California salmon, 1878; shad, 1878.

Evitt's Creek, Tannery, Md. California salmon, 1874.

Fairfax County, Ya. (See Ferry Landing, Ya.; Jackson City, Ya.)

Fairfield County, Conn. (See Brookfield, Conn.; Danbury, Conn.;

Mianus, Conn.; Newtown, Conn.; Eidgefield, Conn.; Sandy Hook,
Conn.; Sherman, Conn.; Southport, Conn.; Westport, Conn.)

Fairfield Pond, Fairfield, Yt. Schoodic salmon, 1876.

Fairfield, Yt., Fairfield Pond. Schoodic salmon, 1876.

Fairview, Md., Bush Eiver. California trout, 1880 ; Schoodic salmon,

1880.

Fairview, W. Ya., King's Creek. California salmon, 1878.

Fall Eiver, Bridgewater, Mass. California salmon, 1877.

Fall Eiver, Mass., Borden Pond. Schoodic salmon, 1878.

Fall Eiver, Mass., Sucker Brook. Schoodic salmon, 1878.

Falls Yillage, Conn., Canaan Mountain Pond. Schoodic salmon, 1880.

Falmouth, Mass., Fresh Pond. Schoodic salmon, 1879, 1880.

Faribault County, Minn., Bass Lake. California salmon, 1876, 1877.

Faribault County, Minn., Minnesota Lake. California salmon, 1875,

1876.

Faribault County, Minn., Minnesota Eiver. California salmon, 1875.

Faribault, Minn., Cannon Eiver. California salmon, 1877.

Faribault, Minn , Fox Lake. California salmon, 1877.
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Faribault Lake, Eice County, Minn. Penobscot salmon, 1875 ; Schoodic

salmon, 1875.

Farisville, Kaus., Clear Creek. Schoodic salmon, 1880.

Farisville, Kans., Elm Creek. Schoodic salmon, 1880.

Farley, Iowa, Little Maquoketa Eiver. California salmon, 1874.

Farlow, 111., Kaskasia River. Shad, 1878.

Farmiugtou Eiver, Colebrook, Conn. California salmon, 1873, 1873.

Farmington Eiver, Conn. California salmon, 1876.

Farmington Eiv^er, Dakota County, Minn. California salmon, 1875;

Penobscot salmon, 1875.

Farmington Eiver, New Hartford, Conn. California salmon, 1876;

Penobscot salmon, 1875, 1877.

Farmington Eiver, Pine Meadow, Conn. California salmon, 1874, 1874.

Farm Pond, Framingham, Mass. Schoodic salmon, 1879.

Farm Eiver, New Haven, Conn. California salmon, 1875.

Farmville, Va., Appomattox Eiver. Schoodic salmon, 1879.

Farquhar Lake, Dakota County, Minn. California salmon, 1878.

Fauquier County, Va. (See Broad Eun Station, Ya. ; Eectorstown, Va.)

Fayette County, Iowa. (See Clermont, Iowa ; Fayette, Iowa; West
Union, Iowa.)

Fayette County, Ky. (See Lexington, Ky.)

Fayette, Iowa, Turkey Eiver. California salmon, 1875.

Fayette, Iowa, Volga Eiver. California salmon, 1875.

Federalsburgh, Md., branch of Nanticoke Eiver. California salmon,

1876.

Federalsburgh, Md., Nanticoke Eiver. California salmon, 1879, 1880;

shad, 1878, 1879,

Felch's Lake, San Mateo County, Cal. Schoodic salmon, 1878.

Ferguson Creek, Winona County, Minn. California salmon, 1878.

Ferrisburgh, Vt., Lewis Creek. Penobscot salmon, 1875.

Ferry Landing, Fairfax County, Va., Potomac Eiver. Shad, 1876, 1876,

1876.

Fife Lake, Mich., Fife Lake. Whitefish, 1876.

Fillmore County, Minn., Benton Creek. California salmon, 1878.

Fillmore County, Minn., Camp Creek. California salmon, 1878.

Fillmore County, Minn., Jordan's Creek. California salmon, 1878.

Fillmore County, Minn., Kingsley Creek. California salmon, 1878.

Fillmore County, Minn., Middle Branch of Eoot Eiver. California sal-

mon, 1878.

Fillmore County, Minn., North Branch of Eoot Eiver. California sal-

mon, 1878.

Fillmore County, Minn., North Branch of Watson Creek. California

salmon, 1878.

Fillmore County, Minn., Eush Creek. California salmon, 1878.

Fillmore County, Minn., South Branch of Eoot Eiver. California sal-

mon, 1878.
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Fillmore County, Minn., Spring Creek. California salmon, 1878.

Fillmore County, Minn., Spring Valley. California salmon, 1878.

Fillmore County, Minn., Fenberg Brook. California salmon, 1878.

Fillmore County, Minn., Walker Creek. California salmon, 1878.

Fillmore County, Minn., Watson Creek. California salmon, 1878.

Fillmore County, Minn., Willow Creek. California salmon, 1878.

Fillmore County, Minn. (See Lanesborougb, Minn.; Pilot Mound,

Minn.; Spring Valley, Minn.)

Fincastle, Va., Craig's Creek. Scboodic salmon, 1879.

Fish Creek, Bellton, W. Va. California salmon, 1879, 1880.

Fish Creek, Burton, W. Va. California salmon, 1879, 1880.

Fish Creek, Littleton, W. Va. California salmon, 1877, 1878, 1879,

1880; Schoodic salmon, 1879.

Fish Creek, N. Y. California salmon, 1873, 1874.

Fishing Creek, Wetzel County, W. Va. Schoodic salmon, 1878.

Fishing Creek, Mannington, W. Va. California salmon, 1878.

Fishkill Lake, Dutchess County, N. Y. California salmon, 1874.

Fish Lake, Wis. California salmon, 1879.

Flax Pond, Lynn, Mass. Schoodic salmon, 1878.

Fleming's Mills, Md., Chicacomico Eiver. California salmon, 1879.

Flint County, Mich., Flint River. California salmon, 1875.

Flint Eiver, Albany, Ga. Shad, 1878, 1880.

Flint River, Flint County, Mich. California salmon, 1875.

Flint River, Jonesborough, Ga. California salmon, 1878.

Flint River, Mich. Shad, 1873.

Flint River, Montezuma, Ga. Shad, 1878.

Florence, Kans., Cottonwood River. California salmon, 1878, 1879,

1880; shad, 1879.

Florence, Kans., Doyle Creek. Shad, 1879.

Floyd County, Ga. (See Rome, Ga.)

Floyd River, Le Mars, Iowa. California salmon, 1875.

Floyd River, Sioux City, Iowa. California salmon, 1876.

Floyd's Fork, Jefferson County, Ky. California salmon, 1876.

Floyd's Fork, North and East Branches of, Henry County, Ky. Cali-

fornia salmon, 1876, 1876.

Fond du Lac County, Wis. (See Metomen, Wis.)

Fond du Lac, Minn., Saint Louis River. California salmon, 1878j

Schoodic salmon, 1875.

Forest Lake, Chisago County, Minn. California salmon, 1877.

Forest Lake, Washington County, Minn. California salmon, 1876.

Forestville, Md., pond. Schoodic salmon, 1878.

Forked Deer River, Humboldt, Tenn. California salmon, 1876.

Forked Deer River, Jackson, Miss. California salmon, 1876.

Forked Deer River, Jackson, Tenn. California salmon, 1876; shad,

1876, 1877.

Forked Deer River. (See tributary: Middle Fork.)
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Fort Dodge, Iowa, Des Moines Elver. California salmon, 1874.

Fort Edward, N. ¥., Fortville Creek. California salmon, 1874.

Fort Edward, N. Y., luglesby Creek. California salmon, 1874.

Fort Edward, N. Y., Peatwig Creek. California salmon, 1874.

Fort Harker, Kans., Howard's Lake. Schoodic salmon, 1880.

Fort Harker, Kans., Smoky Hill Eiver. California salmon, 1880,

Fort Pendleton, Md., Potomac River. California salmon, 1877, 1880.

Fort Pendleton, Md., Xorth Branch Potomac River. California sal-

mon, 1876, 1876, 1878; Penobscot salmon, 1875.

Fort Pendleton, Md., North Branch Potomac River. California sal-

mon, 1874.

Fortville Creek, Fort Edward, N. Y. California salmon, 1874.

Fortville Creek, N. Y. California salmon, 1873.

Fort Washington, Md., Potomac Eiver. Shad, 1878, 1880.

Foss Lake, Stevens County, Minn. California salmon, 1879.

Foster, R. I., Lilly Pond. Schoodic salmon, 1876.

Foster, R. I., Searle's Pond. Schoodic salmon, 1876.

Fox Lake, Elgin, 111. California salmon, 1875.

Fox Lake, Faribault, Minn. California salmon, 1877.

Fox River, Appleton, Wis. Shad, 1873, 1877.

Fox River, Cary Station, 111. California salmon, 1879.

Fox River, Elgin, 111., California salmon, 1874 ; Penobscot salmon, 1876,

Fox River, 111. California salmon, 1876, 1877.

Fox River. (See tributaries: Crystal Lake, Column Lake.)

Fox River. (See tributary: Wautoma Lake.)

Framingham, Mass., Farm Pond. Schoodic salmon, 1879.

Framingham, Mass., Sudbury River. Schoodic salmon, 1876, 1877.

Franconia, N. H., Echo Lake. Schoodic salmon, 1879, 1880.

Frankford, Kans., Black Vermillion River. California salmon, 1878,

1879.

Franklin County, Kans. (See Ottawa, Kans.)

Franklin County, Ky., ponds. California salmon, 1878.

Franklin County, Ky., small streams. California salmon, 1877.

Franklin County, Mo. (See Pacific, Mo.; Washington, Mo.)

Franklin County, Ohio. (See Columbus, Ohio.)

Franklin County, Pa. (See Chambersburgh, Pa.)

Franklin County, Vt. (See Fairfield, Vt. ; Franklin, Vt. ; Georgia, Vt.j

Highgate, Vt.; Swanton, Vt.)

Franklin, Mo., Meramec River. California salmon, 1878, 1879; shad,

1879.

Franklin, N. H., Pemigewasset River. Penobscot salmon, 1876.

Franklin Pond, Franklin, Vt. Schoodic salmon, 1876.

FrankUn, Va., Blackwater River. Shad, 1878, 1878, 1879.

Franklinville, Md., Garrett County, Savage Creek. California salmon,

1874.

Frantz Mill Dam, Clear Spring, Md. California trout, 1880.
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Frazee City, Minn., Otter Tail Eiver. California salmon, 1880.

Frederick, Frederick County, Md., Monocacy Eiver. Schoodic salmon^

1880 ; California trout, 1880.

Frederick, Cecil County, Md., Sassafras Eiver. California salmon, 1876.

Fredericksburgh, Iowa, Upper Iowa Eiver. California salmon, 1874.

Frederick County, Md. (See Buckeystown, Md.; Emmittsburgb, Md.f

Frederick, Md.; Ijamsville, Md.; Mecbanicstown, Md.; Middletown,

Md.; Monrovia, Md. ; Mount Pleasant, Md.; aSTew Market, Md.; Lib-

ertytown, Md. ; Point of Eocks, Md. ; Slabtown, Md. ; Unionville, Md.

;

Walkersville, Md.; Woodsborough, Md.)

Frederick County, Va. (See Wincbester, Ya.)

Freeborn County, Minn., Lake Albert Lea. California salmon, 1875,

1876; Penobscot salmon, 1875.

Freeborn County, Minn., Alden Lake. California salmon, 1878.

Freeborn County, Minn., Cedar Eiver. California salmon, 1875.

Freeborn County, Minn., Iowa Eiver. California salmon, 1875.

Freeborn County, Minn., Pickerel Lake. California salmon, 1876, 1878.

Freeborn County, Minn. (See Albert Lea, Minn.)

Freeland, Md., Gunpowder Eiver. California salmon, 1874.

Freestone Point. Va., Potomac Eiver. Sbad, 1875.

Freestone, Va., Potomac Eiver. Shad, 1878.

Fremont, Ohio, Sandusky Eiver, California salmon, 1880; Penobscot

salmon, 1875; Schoodic salmon, 1876; shad, 1874, 1878, 1879, 1880.

French Broad Eiver, Church Creek, Tenn. California salmon, 1876.

French Broad Eiver. (See tributary: Swannanoa Eiver.)

French Creek, Erie County, Penn. Schoodic salmon, 1880.

French Lake, Eice County, Minn. California salmon, 1876, 1877, 187&.

Fresh Pond, Falmouth, Mass. Schoodic salmon, 1879, 1880.

Friar's Point, Miss., Sunflower Eiver. Shad, 1878.

Friendship, N. C, North Fork of Deep Eiver. California salmon, 1879.

Frog Lake, Stevens County, Minn. California salmon, 1878.

Fulton, Ark., Eed Eiver. Shad, 1877, 1879.

Fulton County, Ga. (See Atlanta, Ga.; Boltonville, Ga.)

Fulton County, Ky., small streams. California salmon, 1877.

Fulton, Miss., Tombigbee Eiver. Shad, 1878.

Fulton, N. T., Oswego Eiver. California salmon, 1874.

Furnace Pond, Dutchess County, N. Y. Schoodic salmon, 1879.

Furnace Pond, East Brookfield, Mass. Schoodic salmon, 1879, 1879.

Gadsden County, Fla. (See Midway, Fla.)

Gaffney City, S. C, Broad Eiver. California salmon, 1877; shad, 1875,

1880'

Gainesville, Ga., Chattahoochee Eiver. California salmon, 1878; shad,

1879.

Gallatin County, Ky., Eagle Creek. California salmon, 1877.

Gardiner's Lake, Salem, Conn. Schoodic salmon, 1876, 1877, 1878, 1879,

Garrard County, Ky., White Oak Creek. California salmon, 1876.
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Garrett Couuty, Md. (See Deer Park, Md. ; Fort Pendleton, Md.

;

Franklinville, Md.; Oakland, Md.; Swan ton, Md.)

<jasconade County, Mo. (See Herman, Mo.)

Gasconade Eiver, Jerome, Mo. California salmon, 1876, 1880 j shad,

1880.

Gaston County, N. C. (See Dallas, N. C.)

Gates' Pond, Berlin, Mass. Scboodic salmon, 1876, 1877.

Gavin's Lake, Stevens County, Minn. California salmon, 1878.

Geauga County, Ohio, Newberry Ponds. California salmon, 1879.

Genesee County, Mich. (See Linden, Mich.)

Genesee River, Caledonia, K. T. California salmon, 1874, 1875.

Genesee Eiver, Livingston County, N. T. California salmon, 1875.

Genesee Eiver, N. Y. California salmon, 1873, 1873, 1874, 1874, 1875.

Genesee Eiver. (See tributaries : Spring Creek, Caledonia Spring Creek,

Walter Creek.)

Geneva Lake, Geneva, Wis. California salmon, 1877, 1878, 1879, 1880.

Geneva Lake, Walworth County, Wis. California salmon, 1875, 1876,

1877, 1878, 1879; California trout, 1880; Schoodic salmon, 1876, 1878,

1879; Penobscot salmon, 1874.

Geneva, Wis., Geneva Lake. California salmon, 1877, 1878, 1879, 1880.

Gentry County, Mo., Grand Eiver. California salmon, 1880.

George Lake, Kandiyohi County, Minn. California salmon, 1877.

George Lake, Minn. California salmon, 1877.

Georgetown, Colo., Clear Lake. California salmon, 1874.

Georgetown, Colo., Green Lake. California salmon, 1874.

Georgetown, D. C, Little Falls of the Potomac Eiver. Shad.

Georgetown, Mass., Pentucket Pond. Schoodic salmon, 1877.

Georgetown, Mass., Eock Pond. Schoodic salmon, 1877.

Georgetown, Pa., Susquehanna Eiver. Shad, 1880.

Georgia, Vt., Lamoille Eiver. Penobscot salmon, 1874; shad, 1874, 1875.

Germanton, N. C, Town Creek. California salmon, 1879.

Gervais Lake, Eamsey County, Minn. California salmon, 1878.

Gibson County, Tenn. (See Humboldt Tenn.; Trenton, Tenn.)

Giles County, Ya., Mountain Lake. California salmon, 1876.

Gillmore's Creek, Eice County, Minn. California salmon, 1878.

Gilmore Pond, Jaffrey, N. H. Schoodic salmon, 1880.

Gist Creek, Shelby County, Ky. California salmon, 1876.

Glassborough, N. J., Mantua Creek. California salmon, 1876.

Glasser's Lakes, Covington, Ky. Schoodic salmon, 1878.

Glenburn, Me., Pushaw Pond. Schoodic salmon, 1879.

Glencoe, Md., Gunpowder Eiver. California salmon, 1876.

Gloucester County, N. J., Eaccoon Creek. California salmon, 1879.

Gloucester County, N. J. (See Glassborough, N. J. ; Swedesborough,

N. J.; Wenonah, N. J.; Wilhamstown, N. J.; Woodbury, K J.)

Glymont, Md., Potomac Eiver. Shad, 1878, 1878.

Goguac Lake, Battle Creek, Calhoun County, Mich. California salmon,

1876; Schoodic salmon, 1878.
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Goguac Lake, Calhonn County, Mich. California salmon, 1875, 1876,

1878, 1879.

Goodhue County, Minn., Bell Creek. California salmon, 1878.

Goodhue County, Minn., mill-pond. California salmon, 1879.

Goodhue County, Minn. (See Eed Wing, Minn.)

Goose Creek, North Branch of, Chisago County, Minn . California salmon,

1877.

Goose Creek, Rectorstown, Va. California salmon, 1876.

Goose Creek, Stacy, Minn. California salmon, 1879.

Goose Lake, Woodstock, Mich. California salmon, 1878.

Gordon County, Ga. (See Resaca, Ga.)

Gorton's Pond, Warwick, R. I. Schoodic salmon, 1876.

Goshen Creek, Mount Olive, N. C. Shad, 1879.

Goshen Creek, Duplin County, N. C. Shad, 1878.

Gourd Neck Lake, Kalamazoo County, Mich. California salmon, 1879.

Govanstown, Md., stream. California trout, 1880.

Grafton County, N. H. (See Benton, K. H.; Bridgewater, N. H. ; Camp-
ton, N.H.; Canaan, KH.; Enfield, N.H.; Franconia, N. H. ; Holder-

ness, N. H.; Piermont, N. H.; Plymouth, K H.; Thornton, IST. H.;

Warren, N. H.; W^est Campton, N. H.; Woodstock, N. H.)

Grafton, W. Va., Tygart's Valley. Shad, 1879.

Graham Lake, Minn. California salmon, 1877. •

Graham, N. C, Haw River. California salmon, 1877.

Granby, Conn., Salmon River. Schoodic salmon, 1880.

Grand Lake, Me. Schoodic salmon, 1876, 1877.

Grand Lake, Stearns County, Minn. California salmon, 1876, 1878.

Grand Lake, Washington County, Me. Schoodic salmon, 1878, 1879.

Grand Rapids, Mich., Perkins & Hess Pond. California salmon, 1874.

Grand Rapids, Mich., Reed Lake. California salmon, 1876.

Grand River, Eagleville, Ohio. California salmon, 1874.

Grand River, Eagleville, Ohio. Shad, 1874.

Grand River, Ionia, Mich. Shad, 1873.

Grand River, Jackson County, Mich. Penobscot salmon, 1873.

Grand River, Jackson, Mich. California salmon, 1876, 1879.

Grand River, Lansing, Mich. Shad, 1873.

Grand River, Gentry County, Mo. California salmon, 1880.

Grand River Railroad Crossing, Henry County, Mo. Shad, 1880.

Grand River, tributary of, Jackson County, Mich. California salmon,

1873.

Grand River. (See tributaries : Sandstone Creek, Perkins & Hess Pond,
Crouch's Creek, Crouch's Fishery, Maple River, Round Lake, Thorn-

apple Lake, Long Lake, Reed Lake, Church Lake, Pickerel Lake,

Lamberton Lake, Soft Water Lake.)

Grand Traverse Bay. (See tributaries: North Boardman River, Rapid
River, Torch Lake.)

Grand Traverse County, Mich. (See Fife Lake, Mich.)
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Grant County, Minn., Huskin's Lake. California salmon, 1878.

Grant County, Minn., Patcben's Lake. California salmon, 1878.

Grant County, Minn., Twin Lake. California salmon, 1878.

Grant County, W. Ya., Luney's Creek. California salmon, 1879, 1880.

Grant County, W. Va., Williams' Ponds. California salmon, 1879, 1880.

Grant County, W. Ya. (See Williamsport, W. Ya.)

Grant County, Wis. (See Boscobel, Wis.)

Grant County, Wis., streams. California salmon, 1874.

Grantham, N. H., Stocker's Pond. Schoodic salmon, 1878.

Granville Couuty, N. C, Tar River. Shad, 1877.

Grapevine Creek, Warren, Ind. California salmon, 1875.

Grayson County, Tex. (See Sherman, Tex.)

Great Barririgton, Mass., Lake Buell. Schoodic salmon, 1879, 1880.

Great Bend, Kans., Walnut Eiver. California salmon, 1878, 1879 ; shad,

1879.

Great Ghoptank Eiver, Carter's Bridge, Md. California salmon, 1879.

Great Egg Harbor Eiver, Atlantic County, N. J. California salmon,

1879.

Great Egg Harbor Eiver, May's Landing. California salmon, 1876.

Great Egg Harbor Eiver, N. J. California salmon, 1877, 1878.

Great Egg Harbor Eiver, Weymouth, N. J. California salmon, 1877.

Great Egg Harbor Siver, Williamstown, N. J. California salmon, 1876.

Great Egg Harbor Eiver, Winslow, N. J. California salmon, 1877.

Great Herring Pond, North Sandwich, Mass. Schoodic salmon, 1876,

1878.

Great Pee Dee Eiver, Eailroad Crossing, Marion County, S. 0. Shad,

1878, 1880.

Great Pee Dee Eiver. (See tributary : Yadkin Eiver.)

Great Pond, Braintree, Mass. Schoodic salmon, 1877, 1878, 1880.

Great Pond, Korth Andover, Mass. Schoodic salmon, 1876, 1878.

Great Eiver, Long Island, N. Y. California salmon, 1876, 1877.

Greeley, Iowa, Turkey Eiver. California salmon, 1875.

Greeley, Iowa, Yolga Eiver. California salmon, 1875.

Greenbrier County, W. Ya. (See Caldwell, W. Ya.; Lewisburgh, W.
Ya. ; Eonceverte, W. Ya.; White Sulphur Si)rings, W. Ya.)

Greenbrier Eiver, Caldwell, Greenbrier County, W. Ya. California

salmon, 1878.

Greenbrier Eiver, Hinton, W. Ya. Schoodic salmon, 1879.

Greenbrier Eiver, Eonceverte, Greenbrier County, W. Ya. California

salmon, 1878, 1879, 1880 ; shad, 1873, 1879.

Greenbrier Eiver, W. Y. California salmon, 1879, 1880.

Green County, Ky., Booker's Branch. California salmon, 1877.

Green County, Ky., Cave Spring Branch. California salmon, 1877.

Green County, Wis. (See Brodhead, Wis.)

Greene County, N. Y., tributaries Hudson Eiver. California salmon,

1878.



[41] INDEX TO DISTRIBUTION OF YOUNG FISH. 957

Greene County, Mo. (See Springfield, Mo.)

Greene County, Ga., Oconee Eiver. Shad, 1880.

Greene County, Pa., tributary of Monongahela Eiver. California salmon,

1876.

Green Lake, Chisago County, Minn. California salmon, 1877.

Green Lake, Georgetown, Colo. California salmon, 1874.

Green Lake, ELandiyohi County, Minn. California salmon, 1876, 1877.

Green Lake, Green Lake County, Wis. California salmon, 1871:.

Green Lake County, Wis., Green Lake. California salmon, 1874.

Green Pond, Sherman, Conn. Schoodic Lake, 1878, 1879.

Green Eiver, Bowling Green, Ky. Shad, 1878.

Green Eiver, Casey County, Ky. California salmon, 1876.

Green Eiver, Heudersonville, N. C. California salmon, 1878.

Green Eiver, McKinney's Station, Ky. Shad, 1878.

Green Eiver, Munfordville, Ky. Shad, 1877.

Green Eiver, Wis. Schoodic salmon, 1879.

Green Eiver. (See tributaries: Middle, Bumgartner's, Eussell, Eough,
doling. Drakes, and Jasper Creeks.)

Greensborough, Guilford County, N^. C, ponds tributary to Cape Fear
Eiver. Schoodic salmon, 1878.

Greensborough, Md., Choptank Eiver. California salmon, 1876 ; shad,

1878, 1878.

Greensborough Pond, Greensborough, Vt. Schoodic salmon, 1878.

Greensborough, Vt., Greensborough Pond. Schoodic salmon, 1878.

Greensburgh, Pa,, Monongahela Eiver. Shad, ]873.

Green's Pond, Oxford, Warren County, N. J. Schoodic salmon, 1879.

Green Spring Eun, Aberdeen, Md. California salmon, 1876.

Green Spring Eun, Burnsides, Harford County, Md. Schoodic salmon,

1879.

Green Spring, Baltimore County, Md., pond tributary to Lake Eoland.

California trout, 1880 ; Schoodic salmon, 1880
;
pond of Samuel Shoe-

maker.

Greenville County, S, C. (See Greenville, S. C.)

Greenville, S. C, Saluda Eiver. California salmon, 1879, 1880.

Greenville, Va., South Eiver. California salmon, 1878.

Greenwood Lake, Bloomfield, N. J. California salmon, 1876, 1877.

Greenwood Lake, Passaic County, N. J. California salmon, 1879.

Greenwood, Md., pond. California trout, 1880.

Greenwood, Mass., Crystal Lake. Schoodic salmon, 1877, 1878.

Grenada County, Miss. (See Grenada, Miss.)

Grenada County, Miss., Yalabusha Eiver. Shad, 1879.

Grenada, Miss., Yalabusha Eiver. Shad, 1878, 1879.

Groton, Mass., ponds. Schoodic salmon, 1880.

Guadalupe County, Tex. (See Seguin, Tex.)

Guadalupe Eiver, Seguin, Tex. Shad, 1879.

Guadalupe Eiver. (See tributary: San Marcus Eiver.)
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Guilford, CoiiD., East Eiver. Penobscot salmon, 1875.

Guilford, Conn., Limepaug Lake. Schoodic salmon, 1880.

Guilford County, N. C. (See Friendship, i^. C; Greensborougb, N. C;
Jamestown, IST. C.)

Guilford, lud.. Tanner's Creek. California salmon, 1874, 1876.

Gull Lake, Kalamazoo Countj^, Mich. California salmon, 1873, 1875.

Gull Lake, Richland, Mich. California salmou, 1878.

Gull Pond, Wellfleet, Mass. Schoodic salmon, 1877, 1878.

Gun Lake, Hillsdale County, Mich. Penobscot salmon, 1873.

Gunpowder River, Cockeysville, Md. California salmon, 1878, 1879

;

shad, 1877, 1878, 1879; Schoodic salmon, 1878.

Gunpowder River, Dripping Spring, Md. CaHfornia trout, 1880.

Gunpowder River, Freeland, Md. California salmon, 1874.

Gunpowder River, Glencoe, Md. California salmon, 1876.

Gunpowder River, branch of. Long Green, Md. California trout, 1880.

Gunpowder River, Md. Pengbscot salmon, 1875.

Gunpowder River, Monkton, Md. Califoruia salmon, 1877.

Gunpowder River, Parkton, Md. California salmon, 1876, 1878.

Gunpowder River, Phoenix, Md. California salmon, 1876, 1877, 1880.

Gunpowder River, pond tributary to, Hampton, Md. Schoodic salmon,

1879.

Gunpowder River, Railroad Crossing, Baltimore County, Md. Shad,
1879.

Gunpowder River, Towsontown, Md. Califoruia salmon, 1878, 1879.

Gunpowder River, Warren, Md. California trout, 1880.

Gunpowder River. (See tributaries: Little Gunpowder River, Western
River.)

Gwinnett County, Ga. (See Norcross, Ga.)

Gwynn's Falls, Airy Hill, Md. California trout, 1880; Schoodic sal-

mon, 1880.

Habersham County, Ga., Tugaloo River. Shad, 1879.

Habersham County, Ga. (See Balding's Mills, Toccoa, Ga.)

Hackensack River, Bergen County, N. J. California salmon, 1879.

Hackeusack River, tributary of, N. J. Penobscot salmon, 1874.

Hagerstown, Md., Antietam Creek. California salmon, 1874, 1876, 1879.

Hagerstown, Md., Conococheague River. California salmon, 1874, 1876,

1879.

Hale County, Ala. (See Greensborougb, A.la.)

Half Moon Lake, Dexter, Mich. Whitelish, 1876.

Half Moon Lake, Putnam, Mich. California salmon, 1878.

Halfway Pond, Plymouth, Mass. Schoodic salmon, 1876, 1877, 1878.

Halfway River, Sandy Hook, Conn. Schoodic salmou, 1880.

Halifax County, N. C. (See Weldon, N. C.)

Halifax County, Va., Dan River. Shad, 1877.

Hall County, Ga. (See Gainesville, Ga.)

Halloran Lake, Ramsey County, Minn. California salmon, 1876.
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Halstead, Kans., Little Arkansas Eiver. California salmon, 1878, 1879»

Halstead, Kans., Little River. Shad, 1879.

Hamlin Lake, Battle Creek, Mich. California salmon, 1876.

Hamlin Lake, Calhoun County, Mich. Schoodic salmon, 1876.

Hamilton County, Iowa. (See Webster City, Iowa.)

Hamilton County, Ohio. (See Cincinnati, Ohio.)

Hamilton County, Tenn. (See Chattanooga, Tenn.)

Hamott's Mill, Hampshire County, W. Va., Mill Creek. Schoodic sal-

mon, 1879, 1879.

Hampden County, Mass. (See Holyoke, Mass.; Ludlow, Mass.; Palmer,,

Mass.; Springfield, Mass.; Westfield, Mass.; Wilbraham, Mass.)

Hampshire County, Mass. (See Enfield, Mass.; Goshen, Mass.; Hunt-

ington, Mass.; Smith's Ferry, Mass.; South Hadley Falls, Mass.)

Hampshire County, W. Va., Dillon's Creek. Schoodic salmon, 1878,.

1879.

Hampshire County, W, Va. (See Institution for Deaf, Romney, W. Va.>

Hampshire County, W. Va., Mill Creek. Schoodic salmon, 1878.

Hampshire County, W. Va. (See Hamott's Mills, W. Va. ; Eomney,
W. Va.)

Hampshire County, W. Va., south tributary to Potomac Eiver. Schoo-

dic salmon, 1879.

Hampshire County, W. Va., tributaries to Potomac Eiver. California

salmon, 1879, 1880.

Hampshire County, W. Va., tributaries to Potomac Eiver. California

salmon, 1879, 1880.

Hampton Creek, S. C. California trout, 1880; Schoodic salmon, 1880.

Hampton Pond, East Hampton, Conn. Schoodic salmon, 1876, 1877,

1878.

Hampton, Baltimore County, Md., pond tributary to Gunpowder Eiver.

Schoodic salmon, 1879.

Hancock County, Me. (See Bucksport, Me.; Surry, Me.)

Hancock County, W. Va. (See Fairview, W. Va.)

Hand Lake, Sherburne County, Minn. California salmon, 1876.

Hanging Fork, Lincoln County, Ky. California salmon, 1876.

Hanging Horn Lake, Carleton County, Minn. California salmon, 1878..

Hanover County, Va. (See Taylorsville, Va.)

Hansca Lake, Brown County, Minn. California salmon, 1878.

Hardin County, Iowa. (See Iowa Falls, Iowa.)

Hardin County, Ky. (See Elizabethtown, Ky.)

Hardin County, Ky., Middle Creek. California salmon, 1876.

Hardin County, Ky., Nolin Creek. California salmon, 1877.

Hardin County, Ky., Eough Creek. California salmon, 1877.

Hardin County, Ky., Durham's Branch, Eockcastle County, Ky. Cali-

fornia salmon, 1877.

Hardy County, W. Va. (See Moorefield, W. Va.)

Hardy County, W. Va., Trout Eun. Schoodic salmon, 1878.
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Hardy's Pond, Waltham, Mass. Schoodic salmon, 1877 (?), 1878, 1879,

1880.

Harford County, Md. (See Aberdeen, Md.; Bel Air, Md.; Burnsides,

Md.; Havre de Grace, Md.; Magnolia, Md.; Norrisville, Md.; Perry-

man, Md.; Pleasantville, Md.; Savage, Md.; Swan Creek, Md.; Wilna,

Md.)

Harford County, Md., Winter's Eun. California salmon, 1877.

Harford County, Md., Green Spring Eun. California salmon, 1879.

Harper's Ferry, W. Va., Potomac Eiver. California salmon, 1879.

Harriott Lake, Hennepin County, Minn. California salmon, 1876, 1877.

Harrisburg, Pa., Susquehanna Eiver. Shad, 1879, 1880.

Harrisburg, Pa., Susquehanna Eiver. California salmon, 1873, 1876.

Harris Dam, Cecil County, Md., Octorara Eiver. California salmon,

1880.

Harrison County, Iowa. (See Logan, Iowa.)

Harrison County, Tex. (See Marshall, Tex.)

Harrison County, W. Va. (See Clarksburgh, W. Va.; New Salem,

W. Va.)

Hart County, Ky., Bumgartner's Creek. California salmon, 1876.

Hart County, Ky. (See Mumfordsville, Ky.)

Hartford, Conn., Colt's Eeservoir. Schoodic salmon, 1880.

Hartford County, Conn. (See Avon, Conn.; Bristol, Coun.; Broad Brook,

Conn.; East Hartford, Conn.; East Windsor, Conn.; Farmington, Conn.;

Forestville, Conn.; Granby, Conn.; Hartford, Conn.; Manchester,

Conn.; Melrose, Conn.; Newington, Conn.; Thompsonville, Conn.;

West Hartford, Conn.; Windsor, Conn.)

Hartman, Wis., tributaries of Wisconsin Eiver. California salmon,

1878.

Hart's Pond, Canaan, N. H. Schoodic salmon, 1880.

Harvard, Mass., Bear Hill Pond. Schoodic salmon, 1878, 1879.

Harvey County, Kans. (See Halstead, Kans.)

Harvey's Lake, Dallas, Pa. California salmon, 1880.

Harvey's Lake, Wilkesbarre, Pa. Schoodic salmon, 1878, 1879.

Harvey's Pond, Barnet, Vt. Schoodic salmon, 1876, 1878.

Hassel Lake, Swift County, Minn. California salmon, 1878.

Havre de Grace, Md., North East Eiver. Shad, 1878.

Havre de Grace, Md., Spesutic Narrows. Shad, 1877 (12 deposits),

1878 (10 deposits), 1879 (15 deposits), 1880 (10 deposits).

Havre de Grace, Md., Susquehanna Eiver. Shad, 1876, 1877, 1878, 1879,

1880.

Hawley, Minn., Buffalo Eiver. California salmon, 1877.

Haw Eiver, Graham, N. C. California salmon, 1877.

Haw Eiver, Allamance County, N. C. Shad, 1877.

Hayes City, Kans., Big Creek. California salmon, 1878, 1879.

Hayes City, Kans., Smoky Hill Eiver. California salmon, 1880.

Haywood County, Tenn. (See Brownsville, Tenn.)
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Hazleton, Pa. Schoodic salmon, 1878.

Hearne, Tex., Brazos Eiver. Shad, 1879.

Heart Lake, Susquehauna County, Pa. Schoodic salmon, 1880.

Heitzman Spring Brook, Easton, Pa. Penobscot salmon, 1873.

Hemlock Lake. (See tributary. Spring Brooks.)

Hempstead County, Ark. (See Fulton, Ark.)

Hempstead, Tex., Brazos Eiver. Shad, 1874.

Hempstead, Tex., Clear Creek. California salmon, 1874, 1876.

Henderson County, N. C. (See Hendersonville, N. C.)

Henderson, Md., Choptank Eiver. California salmon, 1878, 1879, 1880
j

shad, 1879.

Hendersonville, !N". C, Green Eiver. California salmon, 1878.

Hennepin County, Minn., Lake Armstrong. California salmon, 1877.

Hennepin County, Minn., Calhoun Lake. California salmon, 1876.

Hennepin County, Minn., Harriott Lake. California salmon, 1876,

1877.

Hennepin County, Minn., Hokah Lake. California salmon, 1876.

Hennepin County, Minn., Lake Independence. California salmon, 1877.

Hennei)in County, Minn., Lake Johnson. California salmon, 1877.

Hennepin County, Minn., Lydard Lake. California salmon, 1878.

Hennepin County, Minn. (See Minneapolis, Minn.)

Hennepin County, Minn., Minnetonka Lake. California salmon, 1875,

1876, 1878; Penobscot salmon, 1875; Schoodic salmon, 1875.

Hennepin County, Minn., Lake Eebecca.' California salmon, 1878.

Henrico County, Ya. (See Eichmond, Va.)

Henry County, 111. (See Cambridge, 111.)

Henry County, Ala. (See Columbia, Ala.)

Henry County, Ky., East and West Forks of Little Kentucky. Cali-

fornia salmon, 1876.

Henry County, Ky., North and East Branches of Floyd's Fork. Cali-

fornia salmon, 1876.

Henry County, Mo., Grand Eiver. Shad, 1880.

Hereford, Md., East Eiver. California salmon, 1879.

Herkimer County, K Y. (See Ilion, N. Y.)

Herkimer County, N. Y., Jock's Lake. California salmon, 1874.

Herkimer County, N. Y., Mud (or Hydraulic) Lake. California salmon,

1874.

Herkimer County, N. Y., Spruce Creek. California salmon, 1874.

Herkimer County, N. Y., West Canada Creek. California salmon, 1874.

Herkimer County, N. Y., Woodhull Lake. Schoodic salmon, 1879.

Herman, Mo., Missouri Eiver. Shad, 1872.

Heron Lake, Jackson County, Minn. California salmon, 1877.

Herring Creek, Berlin, Md. California salmon, 1879.

Herring Eun, Md., Back Eiver. California salmon, 1878.

Hersey Creek, Eeed City, Mich. California salmon, 1874.

Hickman County, Tenn. (See Bon-Aqua, Tenn.)

S. Mis. 110 61
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Hickman Creek, Jessamine County, Ky. California salmon, 1878.

Hickory-jS'ut Gap, N. C, Broad River. California salmon, 1879.

Higganum, Conn., Higganum Reservoir. Schootlic salmon, 1880.

Higganum Reservoir, Higganum, Conn. Schoodic salmon, 1880.

Higgin's Lake, Roscommon County, Mich. Penobscot salmon, 1874;

California salmon, 1879 ; Schoodic salmon, 1880.

High Bridge, Ky, Shad, 1878.

Highgate, Vt., Hunkerford Brook. California salmon, 18T3.

Highgate, Vt., Kelly Brook. California salmon, 1873.

Highgate, Vt., Missisquoi River. California salmon, 1873.

Hillsborough Bridge, JST. H., Contoocook River. California salmon,

1878, 1879.

Hillsborough County, N. H. (See Antrim, K H.; Hillsborough Bridge,

N. H.; Manchester, K H.; Milford, K H.; Peterborough, N. H.)

Hillsborough, Md., Nanticoke River. California salmon, 1878.

Hillsborough, Md., Tuckahoi Creek. California salmon, 1876, 1878
j

shad, 1878, 1879.

Hillsdale County, Mich, Barrier Lake. Penobscot salmon, 1873.

Hillsdale County, Mich., Butternut Creek. California salmon, 1873.

Hillsdale County, Mich., Gun Lake. Penobscot salmon, 1873.

Hillsdale ('ounty, Mich. (See Hillsdale, Mich.)

Hillsdale County, Mich., Saint Joseph River, headwaters of. Penob-

scot salmon, 1873.

Hillsdale County, Mich., Sand Creek. California salmon, 1873.

Hillsdale County, Mich. (See Somerset, Mich.)

Hillsdale, Mich., Baro Beese Lake. California salmon, 1878.

Hinds County, Miss. (See Jackson, Miss.)

Hinton, W. Va., Greenbrier River. Schoodic salmon, 1879.

Hinton, W. Va., New River. California salmon, 1879, 1880 ; shad, 1879.

Hockomocko Pond, Westborough, Mass. Schoodic salmon, 1879.

Hog Lake, Lyme, Conn. Schoodic salmon, 1877, 1878, 1879.

Hokah Lake, Houston County, Minn. California salmon, 1878.

Hokah Lake, Hennepin County, Minn. California salmon, 1876.

Holderuess, E. H., Squam Lake. Schoodic salmon, 1879.

Holliston, Mass., j^onds. Schoodic salmon, 1880.

Holly, Mich., Shiawassee River. California salmon, 1876.

Holly Springs, Miss. Cold Water River. Shad, 1878.

Holston River, Knoxville, Tenn. Shad, 1875, 1876, 1879.

Holston River, Smyth County, Va. Schoodic salmon, 1877.

Holston River, Xorth Fork of Saltville, Va. Schoodic salmon, 1880.

Holston River, Korth Fork of, Sharon Springs, Va. California salmon,

1880.

Holston River, South Fork of, Atkins' Tank, Va. California salmon,

1880.

Holyoke, Mass., Ashley Pond. Schoodic salmon, 1878, 1879.

Holyoke. Mass., Wright Pond. Schoodic salmon, 1879.
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Houeoye Falls, K. Y. Califoruia salmon, 1874.

Hoiitoon Lake, Oakland County, Mich. California salmon, 1875.

Hood's Mill's, Md., Patapsco Eiver. California salmon, 1874, 1878, 1878,

1879.

Hood's Mill's, Md., pond. Scboodic salmon, 1878.

Hopatconfij Lake, Morris County, K J. California salmon, 1879; white-

fish, 1870.

Hopatcong Lake, Drakesville, Moiris County, N. J. Schoodic salmon,

1879.

Hopkins, County, Ky., Drake's Creek. California salmon, 1877.

Hopkinton, Iowa, Maquota Eiver. California salmon, 1875.

Horry County, S. C. (See Little Eiver, S. C.)

Horse Shoe Lake, Eice County, Minn. California salmon, 1878.

Horse Shoe Lake, Sibley County, Minn. California salmon, 1877.

Houghton's Pond, Milton, Mass. Scboodic salmon, 1878, 1879.

Housatonic Eiver, Conn. California salmon, 1876.

Housatonic Eiver, Xew Milford, Conn. California salmon, 1875 ; Penob-

scot salmon, 1877; shad, 1873, 1874.

Housatonic Eiver, tributary to, Xewtown, Conn. Schoodic salmon, 1879.

Housatonic Eiver. (See tributary : Butler Brook.)

Housatonic Eiver. (See tributary : Main Eiver, Butler Brook.)

Houston County, Minn., Barnum Pond. Schoodic salmon, 1879.

Houston County, Minn., Como Lake. California salmon, 1878; Schoo-

dic salmon, 1879.

Houston County, Minn., Hokah Creek. California salmon, 1878.

Houston County, Minn., Silver Lake. California salmon, 1878.

Houston County, Tenn. (See Tennessee Eidge, Tenn.)

Howard County, Md. (See Elk Eidge Landing, Md.; Ellicott, Md.;

Savage, Md.)

Howard County, Md., tributaries of Patuxent Eiver. California salmon,

1874.

Howard County, Mo. (See Armstrong, Mo.; Franklin, Mo.)

Howard Lake, Wright County, Minn. Penobscot salmon, 1875.

Howard, Cass County, Mich., Barrow Lake. California salmon, 1878.

Howard's Lake, Fort Harker, Kans. Schoodic salmon, 1880.

Howard's Lower Creek, Clark County, Ky. California salmon, 1876.

Howard's Upper Creek, Clark County, Ky. California salmon, 1876.

Howland, Maine, Seboois Eiver. Penobscot salmon, 1874, 1875.

Hubbardston, Mass., Asnaconconic Pond. Schoodic salmon, 1878, 1879.

Hubbardton,Vt., pond. Schoodic salmon, 1870.

Hudson Eiver, tributaries to, Green County, N. Y. California salmon,

1878.

Hudson Eiver, tributary to, IST. Y. Penobscot salmon, 1873.

Hudson Eiver. (See tributaries : Mohawk, Saranac, Salmon, Chazy Elv-

ers; Battenkill Creek; Fortsville, Peatwig, Sanquoit, West Canada,

Spruce, Inglesby, Sequoit andWillow Creeks; Oriskany and Mohawk
Eivers; Fishkill, Silver, Jock's, Mud, and Seneca Lakes.)
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Hugh's Elver, Pennsborough, W. Va. California salmon, 1878.

Humboldt, Tenn., Forked Deer Eiver. California salmon, 1876.

Humboldt, Tenn., Middle Fork of Forked Deer Elver. Shad, 1878.

Hummock Pond, Nantucket, Mass. Schoodic salmon, 1877.

Humphreys County, Tenn. (See Johnsonville, McEwen's Station, Tenn.)-

Hunkerford Brook, Highgate, Vt. California salmon, 1873.

Hunterdon County, N. J. (See Bloomsbury, N. J.)

Huntingdon County, Pa. (See Huntingdon, Pa.)

Huntingdon, Pa., Juniata Eiver. Penobscot salmon, 1880.

Huntingdon, Tenn., South Fork of Obion Eiver. Shad, 1878.

Huntington, Mass., l!Torwich Pond. Schoodic salmon, 1877.

Huntington County, Ind. (See Warren, Ind.)

Huron County, Ohio. (See Monroevllle, Ohio.)

Hurou Lake, tributary to. South Lawn, 111. Penobscot salmon, 1874.

Huron Lake, tributary to, Wildwood, 111. Penobscot salmon, 1874.

Huron Lake. (See tributaries: Saugeen Eiver, Au Sable Eiver, Eifle

Elver, Shiawassee Elver.)

Huron, Ohio, Huron Elver. California salmon, 1878.

Huron Elver, Huron, Ohio. California salmon, 1878.

Huron Elver, Monroevllle, Ohio. California salmon, 1874; shad, 1874.

Huron Elver, Washtenaw County, Mich. California salmon, 1876.

Huiricane Creek, Crittenden County, Ky. California salmon, 1877.

Huskin's Lake, Grant County, Minn. California salmon, 1878.

Hutchinson, Kans., Cow Creek. California salmon, 1878, 1879; shad,

1879.

Ijamsvllle, Md., pond. California trout, 1880.

Illinois Eiver, 111. California salmon, 1876, 1877.

Illinois Eiver, Ind., Kankakee Elver.

Illinois Elver. (See tributaries: Eock Elver, Fox Elver, Kankakee
Elver, Geneva Lake, Elkhart, Cedar Eock, and Devil's Lakes.)

Independence, Iowa, Wapsipinecon Eiver. California salmon, 1875.

Independence, Kans., Verdigris Elver. California salmon, 1778, 1879.

Independence, Mo., Blue Elver. California salmon, 1880.

Independence Lake, Hennepin County, Minn. California salmon, 1877.

Independence Elver, Iowa. California salmon, 1879.

Indiana County, Pa. (See Black Lick Station, Pa.)

Indianai^olis, Ind., White Eiver. California salmon, 1874; shad, 1872,

1874, 1875, 1879.

Indian Creek, Cass County, Mich. California salmon, 1875.

Indian Lake, Kalamazoo County, Mich. California salmon, 1775.

Indian Lake, Cass County, Mich. California salmon, 1878.

Ingham County, Mich. (See Lansing, Mich.)

Inglesby Creek, Fort Edward, N. Y. California salmon, 1874.

Inman Lake, McPherson County, Kan. Schoodic salmon, 1879 ; Cal.

ifornia salmon, 1878, 1879.

Institution for Deaf, Eomney, W. Va., pond. Schoodic salmon, 1879,

1879.
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Ionia County, Mich. (See Ionia, Mich.)

Ionia, Mich., Grand Eiver. Shad, 1873.

Ionia, Mich., Maple Eiver. California salmon, 1875.

Iowa City, Iowa, Iowa Eiver. California salmon, 1875.

Iowa Falls, Iowa, Iowa Eiver. California salmon, 1874.

Iowa Eiver, Freeborn County, Minn. California salmon, 1875.

Iowa Eiver, Iowa. California salmon, 1878, 1879.

Iowa Eiver, Iowa City, Iowa. California salmon, 1875.

Iowa Eiver, Iowa Falls, Iowa. California salmon, 1874.

Iowa Eiver, Marshalltown, Iowa. Penobscot salmon, 1875.

Iowa Eiver, Mower County, Minn. California salmon, 1875.

Iowa Eiver, Tama City, Tama County, Iowa. Schoodic salmon, 1878.

Iowa Eiver (upper), Decorah, Iowa. California salmon, 1875.

Iowa Eiver, Fredericksburgh, Iowa. California salmon, 1874.

Iowa Eiver. (See tributary: Cedar Eiver.)

Ipswich Eiver, Mass. California salmon, 1877.

Irish Creek. Eockbridge County, Va. Schoodic salmon, 1877.

Iron County, Mo. (See Arcadia, Mo.)

Isabella County, Mich. (See Crawford, Mich.)

Island Creek Pond, Duxbury, Mass. Schoodic salmon, 1877.

Island Lake, Dexter, Mich. Whitefish, 1876; California salmon, 1878.

Itawamba County, Miss. (See Fulton, Miss.)

Jackson City, Fairfax County, Va., Potomac Eiver. Shad, 1873, 1875.

Jackson County, Ark. (See Newport, Ark.)

Jackson County, Iowa. (See Maquoketa, Iowa.)

Jackson County, Mich. (See Brooklyn, Mich.; Jackson, Mich.)

Jackson County, Mich., Grand Eiver. Penobscot salmon, 1873.

Jackson County, Mich., headwaters of Kalamazoo Eiver. Penobscot
salmon, 1873.

Jackson County, Mich., tributary to Grand Eiver. California salmon,

1873.

Jackson County, Minn., Heron Lake. California salmon, 1877.

Jackson County, Minn., lake. California salmon, 1877.

Jackson, County, Mo. (See Independence, Mo.; Kansas City, Mo.)

Jackson Lake, Eice County, Minn. Penobscot salmon, 1875.

Jackson, Mich., Crouch's Creek. California salmon, 1874.

Jackson, Mich., Crouch's Fishery. California salmon, 1874.

Jackson, Mich., Grand Eiver. California salmon, 1876, 1879.

Jackson, Mich., east tributary of Kalamazoo Eiver. California salmon,

1873.

Jackson, Miss., Forked Deer Eiver. California salmon, 1876.

Jackson, Miss., Pearl Eiver. Shad, 1875, 1876, 1879.

Jackson Eiver, Alleghany County, Va. California salmon, 1876.

Jackson Eiver, Clifton Forge, Va. Schoodic salmon, 1879.

Jackson, Tenu., Forked Deer Eiver. California salmon, 1876 ; shad, 1876.

Jacksonville, 111., lake. California salmon, 1877.
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Jaffrey, K H., Gilmore Pond. Schoodic salmon, 1880.

James River, Webster County, Mo. Shad, 1879.

James Eiver, Lynchburgli, Va. California salmon, 1878.

James Eiver, Eichmond, Va. Sbad, 1878.

James Eiver, Springfield, Mo. Shad, 1877.

James Eiver, tributary to, Botetourt County, Va. California salmon,

1874.

James River, tributary to, Rockbridge County, Va. California salmon,

1876.

James Eiver, tributary to, Va. California salmon, 1874.

James Eiver. (See tributaries: South tributary Nausemond Eiver

j

Appomattox and Eivana Elvers; Tye, Pedlar, Jackson, North, and

South Elvers; Buffalo Creek; New Eeservoir, and Mountain Lake

streams.)

Jamestown, N. C, Bull Eun Creek. California salmon, 1878.

Jamestown, N. C, Deep Eiver. California salmon, 1878.

Jamestown, N. C, North Fork of Deep Eiver. California salmon, 1878.

Jasper County, Mo. (See Carthage, Mo.)

Jasper Eiver, Warren County, Ky. California salmon, 1878.

Jefferson County, Fla., Ocilla Eiver. Shad, 1879.

Jefferson County, Kans. (See Valley Falls, Kaus.)

Jefferson County, Ky., Floyd's Fork. California salmon, 1876.

Jefferson County, N. Y., Bowell Creek. California salmon, 1878.

Jefferson County, W. Va. (See Shepherdstown, W. Va. ; Harper's Ferry,

W. Va.)

Jefferson County, W. Va., streams. California salmon, 1879, 1880.

Jefferson Lake, Le Sueur County, Minn. California salmon, 1878.

Jennings Pond, Davis County, Utah. California salmon, 1876, 1877.

Jennings Eun, Md., W^ills Creek. California salmon, 1874.

Jerome, Phelps County, Mo., Gasconade Eiver. California salmon,

1876, 1880 ; shad, 1880.

Jessamine County, Ky., Hickman Creek. California salmon, 1878.

Jessamine County, Ky., Jessamine Creek. California salmon, 1878.

Jessamine Creek, Jessamine County, Ky. California salmon, 1878.

Jock's Lake, Herkimer County, N. Y. California salmon, 1874.

Joe's Pond, Danville, Vt. Schoodic salmon, 1878.

Johanna Lake, Eamsey County, Minn. California salmon, 1875, 1876,

1877 ; Schoodic salmon, 1875 ; Penobscot salmon, 1875.

Johnson County, Iowa. (See Iowa City, Iowa, Oxford, Iowa.)

Johnson Lake, Hennepin County, Minn. California salmon, 1877.

Johnsonville, Tenn., Tennessee Eiver. Shad, 1879.

John's Eiver, lUirke County, N. C. California trout, 1880.

John's Eiver, Morgantou, N. C. California salmon, 1878, 1879.

John's River, Morganton, Burke County, N. C. Schoodic salmon, 1878.

Jouesborough, Ga., Flint River. California salmon, 1877.

Jones County, Iowa. (See Anamosa, Iowa; Monticello, Iowa.)



[51] INDEX TO DISTRIBUTION OF YOUNG FISH. 967

Jones County, K C. (See Pollocksville, N. C.)

Jones Creek, Dover, Del. Shad, 1880.

Jones Falls. (See tributary : Stony Run.)

Jones Lake, Wayne County, Pa. Sclioodic salmon, 1878.

Jones Pond, Eaymond, N. H. Sclioodic salmon, 1879.

Jordan Creek, Fillmore County, Minn. California salmon, 1878.

Jordan Eiver, Jordan, Utali. California salmon, 1873, 1874, 1875, 18775

shad, 1875.

Jordan River. (See tributary : Mill Creek.)

Jordan, Salt Lake County, Utah, Jordan Eiver. California salmon,

1873, 1874, 1875, 1877; shad, 1875.

Josephine Lake, Ramsey County, Minn. California salmon, 1876, 1876,

1877.

Juab County, Utah, Silver Creek. California salmon, 1876.

Julia Lake, Sherburne County, Minn. California salmon, 1878.

Junction City, Kans., Eepublican Eiver. California salmon, 1878, 1879.

Juniata River, Blair County, Pa. California salmon, 1880.

Juniata River, Huntingdon, Pa. Penobscot salmon, 1880.

Juniata River, Newport, Pa. California salmon, 1877.

Juniata River, Tyrone, Pa. California salmon, 1879.

Juniata River. (See tributary: Trout Run.)

Kalamazoo County, Mich., Gourd Neck Lake. California salmon, 1879.

Kalamazoo County, Mich., Gull Lake. California salmon, 1873, 1875.

Kalamazoo County, Mich., Indian Lake. California salmon, 1875.

Kalamazoo County, Mich. (See Kalamazoo, Mich.; Richland, Mich.)

Kalamazoo County, Mich., Lewis Lake. California salmon, 1875.

Kalamazoo County, Mich., Long Lake. Schoodic salmon, 1876; sliad,

1873.

Kalamazoo County, Mich., Lyon's Lake. California salmon, 1875.

Kalamazoo County, Mich., McMartin's Lake. California salmon, 1875.

Kalamazoo County, Mich., Portage River. California salmon, 1875.

Kalamazoo County, Mich., Putty Lake. California salmon, 1875.

Kalamazoo County, Mich. (See Richland, Mich.)

Kalamazoo, Mich., Spring Brook Creek. California salmon, 1874.

Kalamazoo County, Mich., Twin Lakes. California salmon, 1875.

Kalamazoo County, Mich., Wood's Lake. California salmon, 1875.

Kalamazoo, Mich., Baptist Seminary Pond. California salmon, 1875.

Kalamazoo, Mich., pond at Lunatic Asylum. California salmon, 1874.

Kalamazoo River, east tributary of, Jackson, Mich. California salmon,

1873.

Kalamazoo River, headwaters of, Jackson County, Mich. Penobscot

salmon, 1873.

Kalamazoo River, lake tributary of, Ross, IMich. California salmon,

1873.

Kalamazoo River. (See tributaries : Gull, Goguac, Hamblin, Dumont,
and Long Lakes.)
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Kalkaska County, Micli., Blue Lake. California salmon, 1879.

Kalkaska County, Mich. (See Crofton, Mich.; Kalkaska, Mich.)

Kalkaska County, Mich., Log Lake. Schoodic salmon, 1876.

Kalkaska County, Mich., Eapid Eiver. California salmon, 1876.

Kalkaska County, Mich., Torch Lake. California salmon, 1876.

Kalkaska, Mich., iforth Boardman Eiver. California salmon, 1876.

Kanawha County, West Va. (See Charleston, W. Va.)

Kanawha Eiver, Charlestown, Kanawha County, W. Va. California

salmon, 1878.

Kanawha Eiver. (See tributaries: Greenbrier Eiver, Elk Eiver, New
Eiver.)

Kandiyohi County, Minn., Diamond Lake. California salmon, 1877.

Kandiyohi County, Minn., Eagle Lake. California salmon, 1876, 1877,

1877.

Kandiyohi County, Minn., George Lake. California salmon, 1877.

Kandiyohi County, Minn., Green Lake. California salmon, 1876, 1877,

1877.

Kandiyohi County, Minn. (See Wilmar, Minn.)

Kane County, 111. (See Elgin, 111.)

Kanesiac Pond, Danbury. Conn. Schoodic salmon, 1880.

Kankakee Eiver, 111. California salmon, 1876, 1877, 1878.

Kankakee Eiver, La Porte, Ind. California salmon, 1875.

Kankakee Eiver, Michigan City, Ind. California salmon, 1876.

Kankakee Eiver. (See tributary: Grapevine Creek.)

Kansas City, Mo., Kansas Eiver. Shad, 1876.

Kansas Eiver, Kansas City, Mo. Shad, 1876.

Kansas Eiver. (See tributaries : Eed Vermillion, Big Blue, Eepublican,

Solomon, Soldier, Vermillion, and Smoky Hill Elvers ; Spring, Clear,

Chapman's, Wakarusa, Dragoon, and Delevan Creeks; Silver and

Lyndon Lakes.)

Kaskaskia Eiver, Belleville, 111. California salmon, 1877.

Kaskaskia Eiver, Farlow, 111. Shad,- 1878.

Kasota, Minn., Minnesota Eiver. California salmon, 1877.

Keene's Lake, Calais, Me. Schoodic salmon, 1878, 1879.

Keene's Lake, Keene's Lake Stream. California salmon, 1879.

Keene's Lake Stream, Keene's Lake, Me. California salmon, 1879.

Kelly Brook, Highgate, Vt. California salmon, 1873.

Kennebago Stream, Me. Schoodic salmon, 1874.

Kennebec County, Me. (See Manchester, Me.; Waterville, Me.)

Kennebec Eiver, Waterville, Me. Shad, 1880.

Kennebec Eiver, Waterville, Me. Shad, 1874.

Kennedy Lake, Dakota County, Minn. California salmon, 1876,

1878.

Kenosha Lake, Danbur^^, Conn. Schoodic salmon, 1879.

Kensington, 111., Calumet Eiver. California salmon, 1874; Penobscot

salmon, 1874.
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Kent, Conn., Spectacle Ponds. Sclioodic salmon, 1877, 1878.

Kent, Ohio, Cuyahoga Kiver. Shad, 1872.

Kent County, Del. (See Clayton, Del.; Dover, Del.; Milford, Del.)

Kent County, Md. (See Millington, Md.)

Kent County, Mich., Church Lake. California salmon, 1876.

Kent County. (See Grand Eapids, Mich.)

Kent County, Mich., Laberton Lake. California salmon, 1876.

Kent County, Mich., Pickerel Lake. California salmon, 1876.

Kent County, Mich. (See Ross, Mich.)

Kent County, Mich., Soft Water Lake. California salmon, 1876.

Kent County, Pt. I. (See Warwick, E. I.)

Kenton County, Ky. (See Covington, Ky.)

Kent's Creek, Eockford, 111. California salmon, 1877.

Kentucky Eiver, Lexington, Ky. California salmon, 1876.

Kentucky Eiver, Mercer County, Ky. Shad, 1878.

Kentucky Eiver. (See tributaries : Dick's, Lane's, Cane's, and McCon-
nell's Elvers; White Oak, Otter, Silver, Hanging Fork, Dunlap's

Branch, Lulbegrud, Howard's Upper, Howard's Lower, Big Spring
Branch, Thomas Spring Branch, Saunder's Spring Branch, Hickman,
Jessamine, and Elkhorn Creeks.)

Kerr's Creek Bridge, Eockbridge County, Va., North Eiver: California

salmon, 1878, 1879.

Keshena, Wis., lakes. Whitefish, 1875, 1876.

Kettle Creek, Westport, Pa. California salmon, 1878.

Kettle Pond, Washington County, Vt. Schoodic salmon, 1876.

Kettle Eiver, (See tributaries : Moose, Bear, Cub, Moose Horn, Chubb,
and Hanging Horn Lakes.

Keyser, W. Va., Potomac Eiver. California salmon, 1876, 1878, 1880.

Kimball Lake, Stearns County, Minn. California salmon, 1877, 1878.

Kingman, Me., Mattawarakeag Eiver. Penobscot salmon, 1875, 1876.

King's County, N. Y. (See Brooklyn, N. Y.)

Kingsley Creek, Fillmore County, Minn. California salmon, 1878.

Kingsley Lake, Eamsey County, Minn. California salmon, 1876.

Kingston, E. I., Warden's Pond. Schoodic salmon, 1878.

Kinniconick Creek, Yanceburgh, Ky. Schoodic salmon, 1878.

Kipmuck Pond, Milford, Mass. Schoodic salmon, 1879.

Knapp's Creek, Burritt, Winnebago County, 111. California salmon,

1877.

Knob Creek, Bullitt County, Ky. California salmon, 1877.

Knox County, Ohio. (See Mount Vernon, Ohio.)

Knox County, Tenn. (See Knoxville, Tenn.)

Ejioxville, Tenn., Holston Eiver. Shad, 1875, 1876, 1879.

Korom's Lake, Minn. California salmon, 1877, 1879.

Kosciusko, Miss., Pearl Eiver. California salmon, 1876.

Krameroth Pond, Eamsey County, Minn. California salmon, 1878.
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Labar's Pond, Wis. California salmon, 1879.

Laberton Lake, Kent County, Micb, California salmon, 1876.

Lackawanna County, Pa. (See Scrauton, Pa.)

La Crosse River, Sparta, Wis. California salmon, 1879.

La Cygne, Kaus., Marais des Cygnes River. Sbad, 18/9.

La Fayette County, Miss. (See Abbeville, Miss.)

La Fayette County, Miss., Tallahatchie River. Shad, 1878, 1879.

La Fayette County, Miss., Yocana River. Shad, 1879.

La Fayette County, Wis., streams. California salmon, 1874.

La Fayette, Ind., Wabash River. Shad, 1880.

Laguna Honda, San Francisco, Cal. Schoodic salmon, 1878.

Lake City, Minn., Mississippi River. California salmon, 1877.

Lake County, Cal., Clear Lake. Whiteflsh, 1872, 1873.

Lake County, 111. (See Sand Lake, 111.)

Lake County, Mich., Big Star Lake. California salmon, 1876.

Lakeland, Washington County, Minn. California salmon, 1876.

Lake of the Woods, Branch County, Mich. California salmon, 1875.

Lake Park, Minn., lake. California salmon, 1880.

Lake Spring, Salem, Va. Schoodic salmon, 1880.

Lakeville, Conn., Wanonscoponus Lake. Schoodic salmon, 1876, 1877,

1879.

Lambertville, N. J. (See Point Pleasant, Pa.)

Lamine River, Morgan County, Mo. California salmon, 1880.

Lamoille River, Vt. Penobscot salmon, 1873.

Lamoille River, Georgia, Vt. Penobscot salmon, 1874; shad, 1874,

1875.

Lancaster County, Pa. (See Chickies, Pa.; Columbia, Pa.; Lancaster,

Pa.; Marietta, Pa. ; Salisbury, Pa.)

Lancaster County, Pa., Chiquesalunga Creek. California salmon, 1875,

1877; Penobscot salmon, 1874.

Lancaster County, Pa., Donegal Run. Schoodic salmon, 1880.

Lancaster, Mass., ISTashua itiver. California salmon, 1876; Penobscot

salmon, 1876.

Lancaster, Mass., ponds. Schoodic salmon, 1876, 1877.

Lanesborough, Minn., tributary of Root River. California salmon, 1876.

Lane's Run, Scott County, Ky. California salmon, 1876.

Lansing, Mich., Grand River. Shad, 1873.

La Porte County, Ind. (See La Porte, Ind. ; Michigan City, Ind.)

La Porte, Ind., Kankakee River. California salmon, 1875.

La Porte, Ind., Stony Lake. Schoodic salmon, 1880.

Larned, Kaus., Pawnee Creek. California salmon, 1878, 1879, 1880;

shad, 1879.

Lassen County, Cal., Eagle Lake. Whiteflsh, 1879.

La Sueur County. (See Kasota, Minn.)

Lauderdale County, Miss. (See Meridian, Miss.)

Laura Lake, Blue Earth County, Minn. California salmon, 1876.
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Laurel County, Ky., White Oak Branch. California salmon, 1877.

Laurel, Md., Patuxeut Eiver. California salmon, 1875, 1876, 1878,

1879 ; shad, 1877, 1878, 1879, 1880.

Lawrence County, Mo. (See Pierce City, Mo.)

Lawrence, Mass., ponds. Schoodic salmon, 1878.

Lead Mines, Wythe County, Va., Kew River. Schoodic salmon, 1880.

Leavenworth County, Kans. (See Delaware, Kans. ; Stranger, Kans.)

Lebanon, Ala., Big Wills Creek. Shad, 1879.

Le BoBuf Creek, Erie County, Pa. Schoodic salmon, 1880.

Le Mars, Iowa, Flo3"d River. California salmon, 1875.

Lemonweir River, Tomah, Wis. California salmon, 1879.

Lemonweir River, Tunnel City, Wis. California salmon, 1879.

Lenawee County, Mich. (See Palmyra, Mich. ; Raisin Centre, Mich.

;

Woodstock, Mich.)

Lenawee County, Mich., tributaries of Raisin River. California salmon,

1875.

Le Roy, Mich., Rose Lake. Whitefish, 1876.

Le Sueur County, Minn., Lake Emily. California salmon, 1876, 1877,

1878.

Le Sueur County, Minn., Lake Jefferson. California salmon, 1878.

Le Sueur County, Minn., Lake Letook. California salmon, 1879.

Le Sueur County, Minn., Lake Takota. California salmon, 1879.

Le Sueur County, Minn., Lake Washington. California salmon, 1878.

Letook Lake, Le Sueur County, Minn. California salmon, 1879.

Lewisburgh, Green Brier County, W. Va., Sinking Creek. California

salmon, 1878.

Lewisburgh, Pa., Buffalo Creek. California salmon, 1879.

Lewis County, Ky. (See Vauceburgh, Ky.)

Lewis County, W. Va. (See Walkersville, W. Va.; Weston, W. Va.)

Lewis Creek, Fernsburgh, Vt. Penobscot salmon, 1875.

Lewis Lake, Kalamazoo County, Mich. California salmon, 1875.

Lexington, Va., Buffalo Creek. Schoodic salmon, 1879.

Lexington, Ky., Kentucky River. California salmon, 1876.

Lexington, Mo., Missouri River. California salmon, 1880.

Lexington, Va., McKee's Spring. Schoodic salmon, 1879.

Lexington, Va., North River. California salmon, 1877, 1878; Schoodic

salmon, 1879,

Lexington, Va., South River. Schoodic salmon, 1879 ; California salmon,

1878, 1880.

Liberty Grove, Md., Octorora Creek. California salmon, 1874, 1878.

Liberty, X. Y., Cohocton River. California salmon, 1873.

Licking County, Ohio, Licking Reservoir. California salmon, 1879.

Licking Reservoir, Licking County, Ohio. California salmon, 1879.

Licking River, Mount Sterling, Ky. Shad, 1877.

Licking River. (See tributary : Strodes Creek.)

Lilly Pond, Foster, R. I. Schoodic salmon, 1876.
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Limepang Lake, Guilford, Coun. Selioodic salmon, 1880.

Limerick Lake, Aroostook County, Me. Schoodic salmon, 1878.

Lincoln County, Ky., Dick's Uiver. California salmon, 1876.

Lincoln County, Ky., Hanging Fork. California salmon, 1876.

Lincoln County, Ky. (See McKinney's Station, Ky.)

Lincoln County, Me. (See Damariscotta, Me.)

Lincoln, Mass., Sandy Pond. Schoodic salmon, 1876, 1877.

Linden, Mich., Cook's Lake. TVhiteflsh, 1876.

Linden, Mich., Day Lake. Whitefish, 1876.

Linden, Mich., Eound Lake. Whitefish, 1876.

Linden, Mich., Silver Lake. Whitefish, 1876.

Linkwood, Md., Transquaking Eiver. California salmon, 1879.

Linn County, Iowa. (See Cedar Eapids, Iowa ; Marion, Iowa; Spring-

ville, Iowa ; .Walker, Iowa.)

Linn County, Kans. (See La Cygne, Kans.)

Liusey's Creek, Grant County, W. Va. California salmon, 1879, 1880.

• Linville Eiver, Bridgewater, N. C. California salmon, 1878, 1879.

Linville Eiver, Morganton, N. C. California salmon, 1879.

Linville Eiver, Morganton, Burke County, N. C. Schoodic salmon,

1878.

Lisborn Eiver, Iowa. California salmon, 1879.

Litchfield, Conn., Bantam Lake. Schoodic salmon, 1876, 1877, 1878,

1879.

Litchfield County, Conn. (See Chapiuville, Coun. ; Colebrook, Conn.

;

Falls Village, Conn. ; Kent, Conn. ; Lakeville, Conn. ; Litchfield,

Conn.; New Hartford, Conn.; New Milford, Conn.; New Preston,

Conn. ; Norfolk, Conn.; Pine Meadow, Conn.; Salisbury, Conn.; South

Kent, Conn.; Warren, Conn.; West Winsted, Conn.; Winsted, Conn.;

Woodbury, Conn.)

Litchfield, Meeker County, Minn. Penobscot salmon, 1875 ; Schoodic

salmon, 1875.

Little Arkansas Eiver, Halstead, Kans. California salmon, 1878, 1879.

Little Arkansas Eiver. (See tributary : Lake Inman.)

Little Blue Eiver, Waterville, Kans. California salmon, 1878, 1879.

Little Butts Lake, Eamsey County, Minn. California salmon, 1876.

Little Elk Eiver, Eock Church, Md. California salmon, 1878.

Little Falls of the Potomac Eiver, Georgetown, D. C. Shad, 1879, 1880.

Little Gunpowder Eiver, Monkton, Md. California salmon, 1876, 1876,

1877, 1878.

Little Hinkston Creek, Montgomery County, Ky. California salmon,

1877.

Little Iowa, Mower County, Minn. California salmon, 1878.

Little Kanawha Eiver, Erwingsville, W. Va. California salmon, 1878.

Little Kentucky, East and West forks of, Henry County, Ky. California

salmon, 1876.

Little Lorrim, Boyd's, Md. California salmon, 1878.
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Little Maquoketa River, Epworth, Iowa. California salmou, 1874.

Little Maquoketa River, Farley, Iowa. California salmon, 1874.

Little Miami River, Sidney, Ohio. California salmon, 1875.

Little Nanticoke River, Seaford, Del. California salmon, 1880.

Little Patuxent River, Patuxent, Md. California salmon, 1875.

Little Patuxent River, Mount Airy, Md. California salmon, 1879.

Little Patuxent River, Savage, Md. California salmon, 1875, 1876,

1876, 1876.

Little Pedee, Nichols, S. C. Shad, 1880.

Little Pipe Creek, Westminster, Md. Schoodic salmon, 1879.

Little Red River, White County, Ark. Shad, 1879.

Little River, Christian County, Ky. California salmon, 1878.

Little River, Halstead, Kans. Shad, 1879.

Little River, Ousley, Ga. Shad, 1879.

Little River, S. C. California salmon, 1880.

Little River, Taylorsville, Va. Shad, 1878.

Little River, Trigg County, Ky. California salmon, 1877.

Little Rock, Ark,, Arkansas River. California salmon, 1878.

Little Sandy River, Carter County, Ky. California salmon, 1878.

Little Sioux River, Cherokee, Iowa. California salmon, 1875.

Little Thala Pond, Dutchess County, IS". Y. Schoodic salmon, 1879.

Littleton, Wetzel County, W.Va., Fish Creek. California salmon, 1877,

1878.

Littleton, W. Va., Fish Creek. California salmon, 1879, 1880; Schoodic

salmon, 1879.

Little Youghiogheny River, Deer Park, Md. Shad, 1880.

Little Youghiogheny River, Oakland, Md. Schoodic salmon, 1880.

Livermore Falls, N. H., Pemigewasset River. Penobscot salmon, 1876.

Livingston County, Mich. (See Putnam, Mich.)

Livingston County, jST. Y. (See Caledonia, N. Y.)

Livingston County, N. Y., Conesus Lake. California salmon, 1875.

Livingston County, N. Y., Genesee River. California salmon, 1875.

Livingston County, N. Y., Spring Creek. California salmon, 1879, 1879.

Lockville, N. C, Cape Fear River. Shad, 1878.

Lodi, Wis., Spring Creek. California salmon, 1878.

Logan County, Ohio. (See Bellefontaine, Ohio.)

Logan, Iowa, Boyer River. Shad, 1878.

Logansport, Ind., Wabash River. Shad, 1873, 1874.

Log Lake, Kalkaska County, Mich. Schoodic salmon, 1876.

Long Green, Md., branch of Gunpowder River. California trout, 1880.

Long Green, Md., pond tributary to Little Gunpowder River. Schoodic

salmon, 1880.

Long Island, N. Y., Couetquoit River. California salmon, 1876, 1877.

Long Island, ISr. Y., Gnat River. California salmon, 1876, 1877.

Long Island Sound, N. Y., small tributaries. Penobscot salmon, 1873.
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Loug- Island Soiiud, tributaiy of, Queens County, N. Y. California sal-

mon, 1874.

Long Lake, Barry County, Mich. California salmon, 1875.

Loug Lake, Kalamazoo County, Mich. Schoodic salmon, 1876; shad,

1873.

Long Lake, Minn. California salmon, 1877.

Loug Lake, Minnetouka, Minn. California salmon, 1877.

Long Lake, Eichland, Mich. California salmon, 1878.

Long Lake, Watonwan County, Minn. Schoodic salmon, 1879.

Long Lake, West Winsted, Conn. Schoodic salmon, 1878, 1879.

Long Lake, Winsted, Conn. Schoodic salmon, 1876, 1877.

Long Pond, Benton, N. H. Schoodic salmon, 1880.

Long Pond, Dutchess County, X. Y. Schoodic salmon, 1879.

Loon Lake, Blue Earth County, Minn. California salmon, 1876, 1877.

Loon Lake, Crofton, Mich. Whitefish, 1876.

Lorain County, Ohio. (See Elyria, Ohio.)

Lord's Lake, Pontiac, Mich. California salmon, 1876; Penobscot sal-

mon, 1873.

Lorewell's Pond, Wakefield, iT. H. California salmon, 1879.

Lower Bear Eiver. (See tributary: Blacksmith's Fork.)

Lowe Lake, Chelsea, Mich. Whitefish, 1876.

Lowndes County, Ga. (See Ousley, Ga.)

Lucas County, Ohio. (See South Toledo, Ohio.)

Lucas County, Ohio. (See Toledo, Ohio; Waterville, Ohio.)

Lulbregrud Creek, Clark County, Ky. California salmon, 1876.

Luliug, Tex., San Marcus River. Shad, 1879.

Lunatic Asylum Pond, Kalamazoo, Mich. California salmon, 1874.

Lunenburgh, Mass., Unkechewatou Pond. Schoodic salmon, 1876, 187T.

Luzerne County, Pa., Beaver Lake. Schoodic salmon, 1880.

Luzerne County, Pa., Beaver Lake. Schoodic salmon, 1878.

Luzerne County, Pa. (See Dallas, Pa. ; Hazleton, Pa. ; White Haven,

Pa.; Wilkes Barre, Pa.)

Lycoming, Pa. (See Kalston, Pa.; Williamsport, Pa.)

Lydard Lake, Hennepin County, Minn. California salmon, 1878.

Lyme, Conn., Hog Lake. Schoodic Lake, 1877, 1878, 1879.

Lyme, Conn., Koger's Lake. Schoodic salmon, 1876, 1880.

Lyncliburgh, Va., James River. California salmon, 1878.

Lynch's Creek, Sumter County, S. C. Shad, 1880.

Lyndon Lake, Burliugame, Kans. California salmon, 1880.

Lynntiekl, Mass., Suntaug Lake. Schoodic salmon, 1879.

Lynn, Mass, Flax Pond. Schoodic salmon, 1878.

Lynn, Mass., Spring Pond. Schoodic salmon, 1878.

Lyon County, Kans. (See Emporia, Kans. ; Reading, Kans.)

Lyon Lake, Calhoun County, Mich. California salmon, 1879.

Lyon's Lake, Kalamazoo County, Mich. California salmon, 1875.
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McCann's Lake, Eamsey County, Minu. California salmon, 1876, 1877^

Schoodic salmon, 1878.

McCarthy's Lake, Stevens County, Minu. California salmou, 1877.

McCloud Elver, Baird, Cal. California salmon, 1873, 1874, 1875, 1876,

1877, 1878, 1879, 1880.

McConnel's Eun, Scott County, Ky. California salmon, 1876.

McDonald's Eun, Norrisville, Md. California trout, 1880.

McDowell County, N. C, Mill Creek. California trout, 1880.

McDowell County, N. C. (See Marion, K C. ; Old Fort, N. C.)

McGrath's Lake, Dakota County, Minn. California salmon, 1878.

McGregor, Iowa, Bloody Eun. California salmon, 1874.

McHenry, 111., Column Lake. California salmon, 1877.

McHenry County, 111. (See Crystal Lake, 111. ; McHenry, 111. ; Eicli-

mond. 111. ; Cary Station, 111.)

Mclndoe's Falls, Vt., Connecticut Eiver. Penobscot salmon, 1874.

McKee's Spring, Lexington, Va. Schoodic salmon, 1879.

McKinney's Station, Ky., Green Eiver. Shad, 1878.

McKusic's Lake, Washington County, Minn. California salmon, 1876^

1877.

McKinsie Lake, Minn. California salmon, 1877.

McLeod County, Minn., Morrison Lake. California salmon, 1876.

McMartin's Lake, Kalamazoo County, Mich. California salmon, 1875.

McMinn County, Tenn. (See Athens, Tenn.)

Macomb County, Mich. (See Eomeo, Mich.)

Macomb County, Mich. (See Utica, Mich.)

Macon, Ga., Ocmulgee Eiver. California salmon, 1878; shad, 1876^

1877, 1878, 1879.

Macon County, Ga. (See Montezuma, Ga.)

Macon County, Mo., Chariton Eiver. Shad, 1880.

Macon County, Mo. (See Callao, Mo.)

McPherson, Kans., Lake Inman. California salmon, 1878, 1879.

McPherson County, Kans., Inman Lake. Schoodic salmon, 1879.

McPherson County, Kans. (See McPherson, Kans.)

Madaceunk Stream, Me. Penobscot salmon, 1875.

Madelia Lake, Watonwan County, Minn. California salmon, 1876.

Madelia, Minn., tributaries of Watonwan Eiver. California salmon,

1877.

Madison Couuty, La., Eoundaway Creek. Shad, 1879.

Madison County, La., Tensas Eiver. Shad, 1879.

Madison County, Miss. (See Canton, Miss.)

Madison County, Tenn. (See Jackson, Tenn.)

Madison Lake, Blue Earth County, Minn. California salmon, 1876,

1877.

Madison Lake, Wis. Penobscot salmon, 1874.

Madison, N. H., Silver Lake. Schoodic salmon, 1878.

Madison, Wis., creek. California salmon, 1878.
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Madison, Wis., Lake Mendota. California salmon, 1877.

Madison, Wis., pond. California salmon, 1877.

Madison County, Ky., Otter Creek. California salmon, 1876.

Madison County, Ky., Silver Creek. California salmon, 1876.

Magnolia, Md., Winter's Run. California salmon, 1876.

Magog Lake, Acton, Mass. Schoodic salmon, 1879.

Mahantonga River, Pa. California salmon, 1874.

Mahautouga River, Upper Paxton, Pa. California salmon, 1873.

Mahkunac Lake, Stockbridge, Mass. Schoodic salmon, 1878, 1879,

1880.

Maiden Run, Pa. California salmon, 1876.

Main River, Conn. Penobscot salmon, 1873.

Main River, North Branford, Conn. Penobscot salmon, 1873.

Mallory Lake, Woodstock, Mich. California salmon, 1878.

Manchester, Iowa, Maquoketa River. California salmon, 1875; Penob-

scot salmon, 1875.

Manchester, Me., Cobosecontee Lake. Schoodic salmon, 1879.

Manchester, IS^. H., l^utt's Pond. Schoodic salmon, 1879.

Manchester, N. H., Wassabesic Lake. Schoodic salmon, 1879.

Manchester, Vt., Battenkill Creek. Penobscot salmon.

Manhattan, Kans., Big Blue River. California salmon, 1878, 1879,

1880.

Manhattan, Kans., Blue River. 1879.

Manistee River, Mich. Penobscot salmon, 1873.

Manistee River, Wexford County, Mich. California salmon, 1879.

Manistee River. (See tributary : Pine River.)

Mankato, Minn. Penobscot salmon, 1875.

Mannington, W.Va., Fishing Creek. California salmon, 1878.

Manokin River, Princess Anne, Md. Shad, 1878, 1879.

Mantor Brook, Dodge County, Minn. California salmon, 1878.

Mantua Creek, Glassborough, N. J. California salmon, 1876, 1877,

1878.

Mantua River, Wenonah, N. J. California salmon, 1877.

Maple River, Ionia, Mich. California salmon, 1876.

Maple River, Iowa. California salmon, 1879.

Maple River. (See tributary: Elysian Lake.)

Maquoketa, Iowa, Maquoketa River. California salmon, 1874.

Maquoketa River, Iowa. California salmon, 1879.

Maquoketa River, Charlotte, Iowa. California salmon, 1874.

Maquoketa River, Delaware, Iowa. California salmon, 1875.

Maquoketa River, Delhi, Iowa. California salmon, 1875.

Maquoketa River, Hopkinton, Iowa. California salmon, 1875.

Maquoketa River, Manchester, Iowa. California salmon, 1874, 1875
j

Penobscot salmon, 1875.

Maquoketa River, Monticello, Iowa. California salmon, 1874.

Maquoketa River, Worthington, Iowa. California salmon, 1875.



[61] INDEX TO DISTRIBUTION OF YOUNG FISH. 977

Marais des Cygnes River, La Oygue, Kans. Shad, 1879.

Marais des Cygnes River, Reading, Kans. California salmon, 1880;

shad, 1879.

Marengo County, Ala. (See Demopolis, Ala.)

Marietta, Pa., Susquehanna River. California salmon, 1875, 1877, 1880.

Marine Lake, Washington County, Minn. California salmon, 1876.

Marion County, Ind. (See Indianapolis, Ind.)

Marion County, Kans. (See Florence, Kans.)

Marion County, Ky., north and east fork of Rolling Fork. California

salmon, 1877.

Marion County, S. C, Great Pee Dee River. Shad, 1878, 1880.

Marion County, S. C. (See Nichols, S. C.)

Marion County, W. Va., Buffalo Creek. Schoodic salmon, 1878.

Marion County, W. Va., branch of Buffalo Creek. Schoodic salmon,

1878.

Marion County, W. Va., Dent's River. Schoodic salmon, 1878.

Marion County, W. Va., Meadow Run. Schoodic salmon, 1879.

Marion County, W. Va., Prichard's Run. Schoodic salmon, 1878.

Marion County, W. Va., streams. California salmon, 1879, 1880.

Marion County, W. Va. (See Mannington, W. Va.)

Marion, 111., Mississinewa River. Shad, 1878.

Marion, Iowa, Cedar River. California salmon, 1874.

Marion Lake, Iowa. Penobscot salmon, 1876.

Marion, K. C, Broad River. California salmon, 1877.

Mark West Creek, Sonoma County, Cal. Whitefish, 1879.

Marquette County, Midi., Michigamme Lake. California salmon, 1876.

Marquette County, Mich., Three Lakes. California salmon, 1876.

Marquette County, Mich. (See Negaunee, Mich.)

Marshall County, Iowa. (See Marshalltown, Iowa.)

Marshall County, Kans. (See Barrett, Kans.; Blue Rapids, Kans.;

Frankfort, Kans.; and Waterville, Kans.)

Marshall County, Mich., Reed's Pond. Schoodic salmon, 1876.

Marshall County, Miss. (See Holly Springs, Miss.)

Marshall County, W. Va. (See Bellton, W. Va.)

Marshall, Mich., lake near. Penobscot salmon, 1873.

Marshalltown, Iowa., Iowa River. Penobscot salmon, 1875.

Marshfleld, Mass., North River. California salmon, 1876, 1877.

Marston Branch, Dodge County, Minn. California salmon, 1878.

Martin County, Minn., Cedar Lake. Schoodic salmon, 1879.

Martin County, Minn., Chain Lake. California salmon, 1879.

Martin's Creek, S. C. California salmon, 1880.

Mary's Lake, Mower County, Minn. California salmon, 1879.

Mary's Lake, Minn. California salmon, 1877.

Mary's Pond, Rochester, Mass. Schoodic salmon, 1879, 1880.

Mascoma Lake, Enfield, N. H. Schoodic salmon, 1879.

Mashpee, Mass., Crystal Lake. Schoodic salmon, 1879.

S. Mis. 110 62
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Massabesic Lake, Mancliester, N. H. Schoodic salmon, 1879.

Mattapony Kiver, Milford, Ya. Shad, 1878, 1878.

Mattawamkeag, Me., Mattawamkeag Eiver. Shad, 1873, 1874, 1874,

1876.

Mattawamkeag, Me., Penobscot River. Shad, 1880.

Mattawamkeag Eiver, Bancroft, Me. Penobscot salmon, 1876, 1876.

Mattawamkeag Eiver, Eaton, Me. Penobscot salmon, 1874.

Mattawamkeag Eiver, Danforth, Me. Penobscot salmon, 1874.

Mattawamkeag Eiver, Kingman, Me. Penobscot salmon, 1876.

Mattawamkeag Eiver, Mattawamkeag, Me. Shad, 1873, 1874, 1874,

1876.

Maumee Eapids, Ohio. Schoodic salmon, 1876.

Maumee Eapids, Toledo, Ohio. California salmon, 1878.

Maumee Eiver, Defiance, Ohio. California salmon, 1878.

Maumee Eiver, Ohio. California salmon, 1877.

Maumee Eiver, South Toledo, Ohio. California salmon, 1877.

Maumee Eiver, Toledo, Ohio. Penobscot salmon, 1876; Schoodic

salmon, 1878, 1879.

Maumee Eiver, Waterville, Ohio. California salmon, 1880.

Maumee Eiver. (See tributary : Tiffin Eiver.)

Maurepas Lake. (See tributary : Notalbany Eiver.)

Maurice Eiver, Cumberland County, N. J. California salmon, 1879.

Maurice Eiver, N. J. California salmon, 1877, 1878.

Maurice Eiver, Vineland, N. J. California salmon, 1876.

Maynard, Iowa, Turkey Eiver. California salmon, 1876.

Mayo Eiver, Eockingham County, IST. C. Schoodic salmon, 1878.

May's Landing, N. J., Great Egg Harbor Eiver. California salmon,

1876.

Mazeppa Creek, Mazeppa, Minn. California salmon, 1876.

Mazeppa, Minn., Mazeppa Creek. California salmon, 1876.

Mazeppa, Minn., Zumbro Eiver. California salmon, 1878.

Meade County, Ky., Doe Eun. California salmon, 1877.

Meadow's Eun, Marion County, W. Va. Schoodic salmon, 1879.

Mechanicsburgh, Pa., Yellow Breeches Creek. California salmon, 1873.

Mechanicstown, Md., Owen's Creek. California salmon, 1874, 1878, 1879.

Mecklenburgh County, N. C. (See Charlotte, N. C.)

Medford, Mass., Mystic Lake. Schoodic salmon, 1877, 1880.

Medford, Mass., Wedge Pond. Schoodic salmon, 1877, 1880.

Medicine Lake, Minn. California salmon, 1877.

Meeker County, Minn., Litchfield. Penobscot salmon, 1876 ; Schoodic
salmon, 1875.

Meeker County, Minn. (See Litchfield, Minn.)

Meherrin Eiver, Branchville, K C. Shad, 1878, 1879.

Melrose, Conn., Melrose Pond. Schoodic salmon, 1879.

Melrose, Mass., ponds. Schoodic salmon, 1880.

Melrose Pond, Melrose, Oonn. Schoodic salmon, 1879.
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Memphis, Tenn., Wolf River. California salmon, 1875.

Mendenhall Creek, Mich. California salmon, 1875.

Mendon, Mass., Nipmug Pond. Schoodic salmon, 1876, 1879, 1880.

Mendota Lake, Dane County, Wis. California salmon, 1877.

Mendota Lake, Madison, Wis. California salmon, 1877.

Menomonee Lake, Mich. California salmon, 1876.

Menomonee River, Wis. Penobscot salmon, 1873.

Menomonee River. (See tributaries : Michigamme Lake, Three Lakes,

Nagawicka Lake.)

Meramec River, Franklin, Mo. California salmon, 1878, 1879 ; shad,

1879.

Meramec River, Pacific, Mo. California salmon, 1876 j shad, 1876.

Mercer County, Ky., Kentucky River. Shad, 1878.

Mercer County, Ky., small streams. California salmon, 1876.

Meriden, Conn., Black Pond. Schoodic salmon, 1880.

Meridian, Miss., Chickasawhatchie River. California salmon, 1876.

Meridian, Miss., Chunky River. Shad, 1879.

Meridian, Miss., Okatibee Creek. Shad, 1878.

Meris de Cygnes River. (See Marais des Cygnes.)

Merrimack County, N. H. (See Boscawen, N. H. ; Bradford, N. H.

;

Contoocook, N. H. ; Epsom, N. H. ; Franklin, IST. H. ; Newbury, N. H.;

Northfleld, N. H.; Pittsfield, N. H.; Warner, N. H.)

Merrimack River, headwaters of, Woodstock, N. H. California salmon,

1877 ; Penobscot salmon, 1873.

Menimack River, tributary of, Campton,N. H. Penobscot salmon.

Merrimack River, tributury of, Mass. Penobscot salmon, 1873.

Merrimack River, tributary of, Plymouth, N. H. Penobscot salmon,

1873.

Merrimack River, tributary of, Thornton, N. H. Penobscot salmon,

1873.

Merrimack River, tributary of, W. Campton, N. H. Penobscot salmon,

1873.

Merrimack River. (See tributaries: Nassau River, Pemigewasset,

Bakers, and Contoocook Rivers, Winnipesaukee and Contoocook

Rivers.)

Merry-meeting Lake, New Durham, N. H. Schoodic salmon, 1878,

1879.

Metcalf Lake, Calhoun County, Mich. California salmon, 1874, 1875
j

Schoodic salmon, 1878.

Mexican Dam, Carson City, Nev. California salmon, 1869.

Mexico, Mo., Salt Creek. Shad, 1877.

Miami River, Dayton, Ohio. California salmon, 1879.

Mianus, Conn., Mianus River. Schoodic salmon, 1880.

Mianus River, Mianus, Conn. Schoodic salmon, 1880.

Michigamee Lake, Marquette County, Mich. California salmon, 1876.

Michigan City, Ind., Kankakee River. California salmon, 1876.
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Michigau Lake, Buffalo, Mich. Whitefish, 1876.

Michigan Lake. (See tributaries: Calumet River, Elkhart River,

Kankakee River; Boyree, Saint Joseph, Grand, and Manistee Rivers

Bear Creek, Pine Creek ; Ground Neck, Minckler, Wetmore, Sixteen

Crystal, Round, Lyons, Woods, McMartin's, Lewis, Metcalf, Carter,

Twin, Putty, Pine, Menomonee, Miner, Big Paw Paw, Barrow, Wal
low, and Sister Lakes; Brown's Lake, Fox River; Menomonee, Oco
nomowoc, and Milwaukee Rivers.)

Middleborough, Mass., Assawampsett Lake. Schoodic salmon, 1877,

1878, 1879.

Middleborough, Mass., Taunton River. Shad, 1876, 1877.

Middle Branch, Fillmore County, Minn. California salmon, 1878.

Middleburgh, Md., Big Pipe Creek. California salmon, 1879.

Middlebury, Conn., Quaspaugh Lake. Schoodic salmon, 1880.

Middle Creek, Hardin County, Ky. California salmon, 1876.

Middle Fork of Forked Deer River, Humboldt, Tenn. Shad, 1878.

Middle Island Creek, West Union, W. Va. California salmon, 1877,

1878.

Middle Patuxent River, Savage, Md. California salmon, 1879.

Middle River, Iowa. California salmon, 1879.

Middle River, Staunton, Va. Schoodic salmon, 1879.

Middlesex County, Conn. (See Durham, Conn.; East Hampton, Conn.;

Higganum, Conn.)

Middlesex County, Mass. (See Acton, Mass.; Billerica, Mass.; Farm-

ingham, Mass.; Greenwood, Mass.; Groton, Mass.; Holliston, Mass.;

Lincoln, Mass.; Medford, Mass.; Melrose, Mass.; Natick, Mass. ; New-
ton, Mass.; Stoneham, Mass.; Wakefield, Mass.; Waltham, Mass.;

Winchester, Mass.)

Middleton, Mass., Middleton Pond. Schoodic salmon, 1877.

Middleton Pond, Middleton, Mass. Schoodic salmon, 1877.

Middletown, Md., Sassafras River. Shad, 1879.

Middletown, Md., stream. California salmon, 1878.

Middletown, Md., Bohemia River. Shad, 1879.

Midland County, Mich. (See Midland, Mich.)

Midland, Mich., Chippewa River. California salmon, 1875.

Midland Mich., Tittabawassee River. California salmon, 1875.

Midway, Fla., Ockolockone River. Shad, 1879.

Mifflinburgh, Pa., Penn Creek. California salmon, 1879.

Miles Creek, Cordova Station, Md. Shad, 1879.

Miles Creek, pond tributary to Easton, Md. Schoodic salmon, 1879.

Miles Creek. (See tributary : Wye Mills.)

Miles River, Easton, Md. Shad, 1878.

Milford, Del., Mispillion Creek. Shad, 1879.

Milford, Mass., Kipmuck Pond. Schoodic salmon, 1879.

Milford, Ya., Mattapony River. Shad, 1878, 1878.

Millbrook, Ohio, Muskingum River. California salmon, 1873.
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Millbury, Mass., ponds. Sclioodic salmon, 1880.

Mill Creek, Hamatts' Mill, W. Va. Schoodic salmon, 1879, 1879.

Mill Creek, Hampshire County, W. Va. Sclioodic salmon, 1878.

Mill Creek, McDowell County, N. C. California trout, 1880.

Mill Creek, S. C, California trout, 1880. Schoodic salmon, 1880.

Mill Creek, Utah County, Utah. California salmon, 1877.

Mill Creek, Washington, Kans. California salmon, 1878, 1879.

Mill Dam, Clear Spring, Md. Schoodic salmon, 1880.

Milledgeville, Ga., Ocone River. California salmon, 1878 ; shad, 1876,

1877, 1880.

Miller Creek, Cass County, Mich. California salmon, 1878.

Millingtou, Md., Andover Branch. California salmon, 1879.

Millington, Md., Chester Eiver. California salmon, 187G, 1877, 1879,

1880; shad, 1878, 1879.

Mill River, North Brauford, Conn. California salmon, 1874.

Mill River, Southport, Conn. Penobscot salmon, 1875, 1877.

Mill Run, Romney, W. Ya. California trout, 1880.

Mill Stream, Yan Buren County, Mich. California salmon, 1879.

Milo, Me., Piscataquis River. Penobscot salmon, 1874.

Milton, Mass., Houghton's Pond. Schoodic salmon, 1878, 1879.

Milton, N. H., Tri-Echo Lake. California salmon, 1879.

Milwaukee County, Wis., Wauwatosa, Wis.

Milwaukee River, Wauwatosa, Wis. Penobscot salmon, 1873.

Milwaukee River. (See tributary : Cedar Creek.)

Minckler Lake, Allegan County, Mich. California salmon, 1879.

Mineola, Tex., Sabine River. Shad, 1879.

Mineral County, W. Ya., streams. California salmon, 1879, 1880.

Mineral County, W. Ya. (See Keyser, W. Ya.; Piedmont, W. Ya.)

Minneapolis, Minn., stream. California salmon, 1880.

Minnebelle Lake, Meeker County, Minn. California salmon, 1877.

Minnesota Lake, Faribault County, Minn. California salmon, 1875,

1876.

Minnesota River, Blue Earth County. California salmon, 1878.

Minnesota River, Faribault County, Minn. California salmon, 1875.

Minnesota River, Kasota, Minn, California salmon, 1877.

Minnesota River, Rice County, Minn. California salmon, 1875.

Minnesota River, Saint Peter, Minn. Penobscot salmon, 1875.

Minnesota River. (See tributaries: Eagle, Elysian, Loon, Clear, Saint

Mary's, McCarthy's, Bois des Sioux, Forks of Otter Tail, Madison,

Hausca, Gavins, Frog, Donnelly, Cedar, Alley, Preston, Letook, Ta-

kota Lakes, Watonwan, Pomme de Terre, Chippewa Rivers, Goose

Creek, Saint Peter, Mankato.)

Minnetonka Lake, Hennepin County, Minn. California salmon, 1878;

Penobscot salmon, 1875; Schoodic salmon, 1875.

Minnetonka Lake, Hennepin County, Minn. California salmon, 1876,

1876.
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Miimetonka Lake, Minu., Long Lake. (Jalifoiiiia salmon, 1877.

Minnewasta Lake, Carver County, Minn. California salmon, 1878.

Minor Lake, Allegan County, Mich. California salmon, 1878, 1879.

Mispillion Creek, Milford, Del. Shad, 1879.

Missisquoi River, Highgate, Vt. California salmon, 1873.

Missisquoi River, Swanton, Vt. California salmon, 1873 ; shad, 1874.

Mississinewa River, Marion, 111. Shad, 1878.

Mississippi River, Belleville, 111. California salmon, 1877.

Mississippi River, Lake City, Minn. California salmon, 1877.

Mississippi River, Red Wing, Minn. California salmon, 1876.

Mississippi River, Saint Louis, Mo. Shad, 1877, 1878.

Mississippi River, Saint Paul, Minn. Shad, 1872, 1874, 1877.

Mississippi River, tributary of, Avon Station, Minn. California salmon,

1877.

Mississippi River, tributary of, Clinton Junction, Iowa. California

salmon, 1874.

Mississippi River, tributary of, Storm Spring, Iowa, California salmon,

1875.

Mississippi River, tributary of, Waukon, Iowa. California salmon,

1876.

Mississippi River, tributary of, Waverly, Iowa. Penobscot salmon, 1875.

Mississippi River, Wis., tributary of. California salmon, 1876.

Missouri River, Herman, Mo. Shad, 1872.

Missouri River, Mo. California salmon, 1880.

Missouri River. (See tributaries : Boyer River, Sioux, Nishnabottomy,

Little Sioux and Floyd Rivers, Stranger, Verdigris, Delaware, Osage,

and Marais des Cygnes Rivers, Gasconade, Platte, Grand, Chariton,

and Osage Rivers; Sugar and Bean's Lakes.)

Missouri River, Lexington, Mo. California salmon, 1880.

Missouri River, Buchanan County, Mo. California salmon, 1880.

Missouri River, Saint Joseph, Mo. Shad, 1877 ; California salmon,

1880.

Missouri River, tributary of, Council Bhiflfe, Iowa. Penobscot salmon,

1875.

Missouri River, Washington, Mo. Shad, 1872.

Mitchell County, Kans. (See Beloit, Kans.)

Mitchell's Bridge, Md., Worcester County, Pocomoke River. Califor-

nia salmon, 1878.

Mitchell's Pond, Boxford, Mass. Schoodic salmon, 1877.

Mobile River. (See tributary : Alabama River.)

Modoc County, Cal. (See Clear Lake, Cal.)

Mohawk River, N. Y. California salmon, 1874, 1875.

Mohawk River, Oneida County, N. Y. California salmon, 1876.

Mohawk River, Rome, N. Y. Penobscot salmon, 1875.

Mohawk River. (See tributaries : Spring Creeks.)

Moingona, Iowa, Des Moines River. Shad, 1878.
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Monkton, Baltimore County, Md., GunpowderEiver. California salmon,

1877.

Monkton, Md., Little Gunpowder Eiver. California salmon, 1876, 187G,

1877, 1878.

Monmouth Church, Eockbridge County, Va., Kerr's Creek. California

salmon, 1880.

Monocacy Eiver, Md. California salmon, 1878 j Penobscot salmon, 1880.

Monocacy Eiver. (See tributaries: Pipe, Owens, Bush, Double Pipe,

and Big Pipe Creeks.)

Monongahela Eiver, Greensburgh, Pa. Shad, 1873.

Monongahela Eiver, tributary of, Greene County, Pa. California salmon,

1876.

Monongahela Eiver, West Fork of, Clarksburgh, W. Ya. California

salmon, 1876; Schoodic salmon, 1878; shad, 1879.

Monongahela Eiver, West Fork of, Walkersville, W. Ya. California

salmon, 1878.

Monongahela Eiver, West Fork of, Weston, W. Ya. Schoodic salmon,

1879.

Monongahela Eiver. (See tributaries: Youghiogheny Eiver,West Fork.)

Monroe County, Mich. (See Monroe, Mich.)

Monroe County, Miss. (See Aberdeen, Miss.)

Monroe County, N. Y., Allen Creek. Schoodic salmon, 1879.

Monroe County, IS". Y., Spring Creek. California salmon, 1878.

Monroe County, N. Y., Watter Creek. California salmon, 1878.

Monroe County, K Y. (See Wheatland, N. Y.)

Monroe County, Pa., several lakes. Schoodic salmon, 1878.

Monroe County, Wis. (See Sparta, Wis.; Tomah, Wis.j Tunnel City,

Wis.)

Monroe, La., Ouachita Eiver. Shad, 1879.

Monroe, Mich., lakes. Whiteflsh, 1880.

Monroe, Mich., Eaisin Eiver. California salmon, 1875, 1879; shad, 1873.

Monroeville, Ohio, Huron Eiver. California salmon, 1874; shad, 1874.

Monrovia, Md., Bush Creek. California salmon, 1874.

Monrovia, Md., pond. California trout, 1880.

Monterey County, Cal., Espinoza Lake. Schoodic salmon, 1878.

Montezuma, Ga., Flint Eiver. Shad, 1878.

Montcalm County, Mich. (See Pierson, Mich.)

Montgomery County, Ala. (See Montgomery, Ala.)

Montgomery County, Kans. (See Independence, Kans.)

Montgomery County, Ky. (See Mount Sterling, Ky.)

Montgomery County, Md. (See Barnesville, Md.; Boyd's, Md.; Eock-

ville, Md.; Sandy Spring, Md.; Spencerville, Md.)

Montgomery County, Ohio. (See Dayton, Ohio.)

Montgomery County, Pa. (See Pottstown, Pa.)

Montgomery County, Ya. (See Alleghany Springs, Ya.j Big Spring

Depot, Ya.; Blacksburgh, Ya.; Staunton Station, Ya.)
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Montgomery, Ala., Alabama Eiver. Shad, 1876.

Montgomery, Ala., tributary of Alabama Eiver. California salmon, 1876.

Montgomery, Ala., Tallapoosa Eiver. Shad, 1877.

Montgomery County, Ky., Big Slate Creek. California salmon, 1877.

Montgomery County, Ky., Little Hinkston Creek. California salmon,

1877.

Montgomery County, Ky., Spencer Creek. California salmon, 1877.

Montgomery, White Sulphur Springs, Va., Eoanoke Eiver. California

salmon, 1880.

Monticello, Iowa, Maquoketa Eiver. California salmon, 1874.

Moorhead, Minn., Eed Eiver of the North. California salmon, 1877.

Moosehead Lake, Mount Kineo, Me. Schoodic salmon, 1879.

Moose Horn Lake, Carleton County, Minn. California salmon, 1878.

Moosehorn Waters, Charlotte, Me. Schoodic salmon, 1878.

Moose Lake, Carleton County, Minn. California salmon, 1877, 1878.

Morgan, Vt., Seymour Lake. Schoodic salmon, 1876.

Morgan County, 111. (See Jacksonville, 111.)

Morgan County, Mo,, Lamine Eiver. California salmon, 1880.

Morgan County,W. Va. (See Cherry Euu Depot,W. Va. ; and Sir John's

Eun, W. Va.)

Morganton, N. C, Catawba Eiver. California salmon, 1880.

Morganton, N. C, ponds tributary to Catawba Eiver. Schoodic salmon,

1878.

Morganton, N. C, John's Eiver. California salmon, 1878, 1879 j Schoodic

salmon, 1878.

Morganton, N. C, Linville Eiver. California salmon, 1879.

Morgantou County, N. C, Linville Eiver. Schoodic salmon, 1878.

Morganton, N. C, South Fork Eiver. California salmon, 1879.

Morganton, N. C, Upper Creek. California salmon, 1879.

Monis County, N. J., Lake Hopatcong. California salmon, 1879 ; white-

fish, 1876.

Morris County, N. J., lakes. Schoodic salmon, 1879.

Morris County, N. J., Shepherd's Pond. Whitefish, 1876.

Morris County, N. J. (See Dover, N. J. ; Drakesville, N. J. ; Morristown,

N.J.)

Morrisania, N. T., creek. California salmon, 1876, 1877.

Morrison Lake, Branch County, Mich. California salmon, 1875.

Morrison Lake, McLeod County, Minn. California salmon, 1876.

Morristown, N. J., Whippany Eiver. Penobscot salmon, 1875.

Moses Wood Pond, White Haven, Pa. Schoodic salmon, 1879.

Mossy Creek, S. C. California salmon, 1880.

Moswansicut Pond, North Scituate. Schoodic salmon, 1876, 1878.

Moultrie County, 111. (See Farlow, 111.)

Mountain Lake, Cottonwood County, Minn. California salmon, 1877.

Mountain Lake, Giles County, Va. California salmon, 1876.

Mount Airy, Md., Little Patuxent Eiver. California salmon, 1879.
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Mount Airy, Md., North Patuxent Eiver. California salmon, 1876.

Mount Airy, Md., Patuxent Eiver. California salmon, 1878.

Mount Carroll, 111., Carroll Creek. California salmon, 1877, 1879.

Mount Jackson, Ya., N. Fork, Slienandoali Eiver. California salmon,

1876.

Mount Kineo, Me., Moosehead Lake. Schoodic salmon, 1879.

Mount OHve, N. C, Goshen Creek. Shad, 1879.

Mount Pleasant, Md., pond. California trout, 1880; Schoodic salmon,

1880.

Mount Sterling, Ky., Licking Eiver. Shad, 1877.

Mount Vernon, Ohio, Vernon Eiver. California salmon, 1879.

Mower County, Minn., Cedar Eiver. California salmon, 1875.

Mower County, Minn., Iowa Eiver. California salmon, 1875.

Mower County, Minn., Little Iowa Eiver. California salmon, 1878.

Mower County, Minn., Mary's Creek.

Mower County, Minn. (See Austin, Minn.)

Moxley Point, Prince George's County, Md., Potomac Eiver. Shad,

1875, 1880.

Mud Lake, Iowa. California salmon, 1879.

Mud, or Hydraulic, Lake, Herkimer County, N. Y. California salmon,

1874.

Mulberry Creek, Shelby County, Ky. California salmon, 1876.

Mullica Eiver, Burlington County, N. J. California salmon, 1879.

Mullica Eiver, Camden, N. J. California salmon, 1877.

Mullica Eiver, Egg Harbor City, N. J. California salmon, 1877.

Mullica Eiver, N. J. California salmon, 1877, 1878.

Mumfordsville, Ky., Green Eiver. Shad, 1877.

Muncy Lake, Cass County, Mich. California salmon, 1876.

Muscatine County, Iowa. (See Wilton, Iowa.)

Muscogee County, Ga. (See Columbus, Ga.)

Musconetcong Eiver, Bloomsbury, N. J. California salmon, 1874.

Musconetcong Eiver, N. J. Penobscot salmon, 1873, 1874, 1875.

Muskegon Eiver, Mich. Penobscot salmon, 1873.

Muskegon Eiver. (See tributaries : Clam Lake, Crooked Lake, Hersey.)

Muskegon Eiver. (See tributary : Higgins Lake.)

Muskingum County, Ohio. (See Zanesville, Ohio.)

Muskingum Eiver, Bayard, Ohio. Shad, 1875.

Muskingum Eiver, Coshocton, Ohio. California salmon, 1877.

Muskingum Eiver, Millbrook, Ohio. California salmon, 1373.

Muskingum Eiver, Zanesville, Ohio. Shad, 1876.

Mystic Lake, Medford, Mass. Schoodic salnion, 1877, 1880.

Mystic Lake, Winchester, Mass. Schoodic salmon, 1876, 1877, 1878,

1880.

Mystic Eiver, branch of, Mass. California salmon, 1873, 1874, 1874,

1875.

Mystic Eiver, tributary of, Mass. Penobscot salmon, 1873.
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Mystic River. (See tributary : Main river.)

Nagawica Lake, Wis. California salmon, 1879; Schoodic salmon, 1879,

Nankeag Lake, Ashburnham, Mass. Schoodic salmon, 1876, 1877, 1878.

1879, 1880.

Nansemond County, Va. (See Suffolk, Va.)

Nansemond Eiver, south branch of Seaboard and Eoanake Eailroad

crossing, Va. Shad, 1878, 1878.

Nansemond River, South Branch, Suffolk, Va. Shad, 1878.

Kanticoke River, branch of, Federalsburgh, Md. California salmon, 1876.

Kanticoke River, Federalsburgh, Md. California salmon, 1879, 1880;

shad, 1878, 1879.

Nanticoke River, Hillsborough, Md. California salmon, 1878.

Nanticoke River, Seaford, Del. California salmon, 1876, 1878, 1880;

shad, 1877, 1879, 1880.

Nantucket, Mass., Hummock Pond. Schoodic salmon, 1877.

ISTash's Lake, Calais, Me. Schoodic salmon, 1879.

Nashua Rivet, Lancaster, Mass. California salmon, 1876, 1877; Penob-

scot salmon, 1876.

Nashville, Tenn., Cumberland River. Shad, 1875, 1875, 1879.

Natchaug branch of Thames River, Conn. Penobscot salmon, 1877.

Natchaug River, Conn. California salmon, 1876.

Natchaug River, North Windham, Conn. California salmon, 1876.

Natick, Mass., Dug Pond. Schoodic salmon, 1876, 1877, 1878, 1879.

Neabsco Mills, Md., Neabsco River. Shad, 1878.

Neabsco River, Neabsco Mills, Md. Shad, 1878.

Negaunee, Mich., Carp River. California salmon, 1874.

Nelson County, Ky., Rolling Fork of Salt River. California salmon,

1877.

Nelson County, Va., Tye River. California salmon, 1876 ; Schoodic sal-

mon, 1877.

Nelson, N. H., Newfound Lake. Schoodic salmon, 1880.

Nelson, N. H., Tolman Pond. Schoodic salmon, 1880.

Nemaha County, Kans. (See Centralia, Kans.)

Neosho River, Emporia, Kans. California salmon, 1878, 1879, 1880;

shad, 1879.

Neosho, Mo., Shoal Creek. Shad, 1878.

Neosho River. (See tributaries: Cottonwood River and Doyle Creek.)

Neuse River, New Berne, N. C. Shad, 1873.

Neuse River, Neuse, N. C. Shad, 1878.

Neuse River, Wake County, N. C. Shad, 1877.

Neuse River, Raleigh, N. C. Shad, 1877, 1878, 1879.

Neuse River. (See tributary : Contentnea Creek.)

Neuse, N. C, Neuse River. Shad, 1878.

Nevada County, Cal., Donner Lake. Schoodic salmon, 1878; whiteflsh,

1877.

Nevada County, Cal., Sereno Lake. Schoodic salmon, 1878.
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Nevada Oouuty, Cal., Tahoe Lake. Whitefish, 1879.

New Berne, N. C, Neuse Eiver. Shad, 1873.

Newberry Pond, Geauga County, Ohio. California salmon, 1879.

New Buffalo, Mich., Lake Michigan. Whitefish, 1876.

Newbury, N. H., Sunapee Lake. Schoodic salmon, 1878, 1879.

Newbury, Vt., Connecticut River. Penobscot salmon, 1874.

New Castle County, Del. (See Blackbird, Del.; Wilmington, Del.)

New Coraerstown, Ohio, Tuscarawas River. California salmon, 1878.

New Durham, N. H., Merrymeeting Lake. Schoodic salmon, 1878, 1879.

Newechewannock Lake, Wakefield, N. H. California salmon, 1879.

Newfound Lake, Bridgewater, N. H. Schoodic salmon, 1879.

Newfound Lake, Nelson, N. H. Schoodic salmon, 1880.

New Hartford, Conn., Farmington River. California salmon, 1875;

Penobscot salmon, 1875, 1877.

New Haven County, Conn. (See Branford, Conn.; East Haven, Conn.;

Guilford, Conn.; Meriden, Conn.; Middlebury, Conn.; New Haven,

Conn.; North Branford, Conn.; Northford, Conn.; Woodbridge, Conn.)

New Haven, Conn., Farm River. California salmon, 1875.

New London County, Conn. (See Lyme, Conn.; Salem, Conn.)

New Market, Md., Bush Creek. California trout, 1880.

New Milford, Conn., Butter Brook. Penobscot salmon, 1875; Califor-

nia salmon, 1874.

New Milford, Conn., Housatonic River. CalifoFuia salmon, 1875; Pe-

nobscot salmon, 1877 ; shad, 1873, 1874.

Newport, Ark., White River. California salmon, 1878; shad, 1876.

Newport, Me., Newport Pond. Schoodic salmon, 1878.

Newport, Pa., Juniata River. California salmon, 1877.

Newport Pond, Newport, Me. Schoodic salmon, 1878.

New Preston, Conn., Waremaug Lake. Schoodic salmon, 1877.

New River, Central, Va. California salmon, 1874; Schoodic salmon,

1875, 1880; shad, 1873.

New River, Hinton, W. Va. California salmon, 1879, 1880 ; shad, 1879.

New Eiver, Lead Mines, Va. Schoodic salmon, 1880.

New River, Wytheville, Va. Schoodic salmon, 1877, 1878, 1880.

New River, Blacksburg, Va. Schoodic salmon, 1878.

New River. (See tributaries: Totes Run, Reed Creek, Fates Ron.)

Newton, Mass., Crystal Lake. Schoodic salmon, 1877.

Newton, N. C, Clark's Creek. California salmon, 1879.

Newton County, Ga. (See Covington, Ga.)

Newton County, Mo. (See Neosho, Mo.)

Newtown, Conn., tributary to Housatonic River. Schoodic salmon, 1879.

Newtown, Md., branch of Pocomoke Bay. California salmon, 1876.

Newtown, Somerset County, Md., Pocomoke River.

Newville, Pa., Spring Creek. California salmon, 1877.

New Windsor, Md., Pipe Creek. California salmon, 1878.

New York County, N. T. (See Morrisania, N. T.)
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Nichols, S. C, Little Pee Dee Kiver. Shad, 1880.

Nicollet County, Minn. (See Saint Peter, Minn.)

Niles, Berrien County, Mich., Tiukham Lake. Schoodic salmon, 1878.

Niles, Mich., private ponds. California salmon, 1877.

Niles, Mich., Saint Joseph's River. California salmon, 1875 ; shad, 1873.

Nine Mile Pond, Wilbraham, Mass. Schoodic salmon, 1877.

Nine Springs Creek, Wis. California salmon, 1879.

Nipmug Pond, Mendou, Mass. Schoodic salmon, 1876, 1879, 1880.

Nishnabottomy Eiver, Atlantic, Iowa. Califofnia salmon, 1875.

Noble County, Ind. (See Rome City, Ind.)

Noble County, Minn., Ochuda Lake. California salmon, 1877.

Noble County, Minn., Okabena Lake. California salmon, 1876, 1877.

Noble County, Minn., Round Lake. California salmon, 1880.

Nodaway Eiver, R. R. crossing, Nodaway County, Mo. Shad, 1880.

Nodaway County, Mo., Nodaway River, Platte River, and One Hundred
and Two River. Shad, 1880.

Nolin Creek, Elizabethtown, Ky. Schoodic salmon, 1878.

Nolin Creek, Hardin County, Ky. California salmon, 1877.

Norcross, Ga., Chattahoochee River. California salmon, 1877.

Norfolk, Conn., Smith Pond. Schoodic salmon, 1876.

Norfolk County, Mass. (See Braintree, Mass.; Milton, Mass.; Nan-

tucket, Mass.; Sharon, Mass.; South Weymouth, Mass.; Wellesley,

Mass.)

Norrisville, Md., McDonald's Run. California trout, 1880.

Norrisville, Md., pond. Schoodic salmon, 1880.

Northampton County, Pa., Bushkill Creek. Penobscot salmon, 1874.

Northampton County, Pa. (See Easton, Pa.)

North Andover, Mass., Great Pond. Schoodic salmon, 1876, 1878.

North Boardman River, Kalkaska, Mich. California salmon, 1876.

North Branford, Conn., Main River. Penobscot salmon, 1873.

North Branford, Conn., Mill River. California salmon, 1874.

North East Creek, Md. California salmon, 1880.

North East Creek, North East, Md. California salmon, 1878.

North East, Md., North East Creek. California salmon, 1878.

North East, Md., Sharon's Run. California salmon, 1880.

North East River, Cecil County, Md. Shad, 1878.

North East River, Carpenter's Point, Md. Shad, 1876.

North East River, Havre de Grace, Md. Shad, 1878.

North East River. (See tributary: North East Creek.)

Northfield Lake, Rice County, Minn. Schoodic salmon, 1878.

Northfield, Minn., Cedar Lake. California salmon, 1877.

Northlield, Minn., Robert's Lake. California salmon, 1877.

Northfield, Minn. Schoodic salmon, 1875.

Northfield, Merrimac County, N. H., Chestnut Pond. Schoodic salmon,

1879.

Northfield, Yt., Dog River. Penobscot salmon, 1874.
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l^'orthford, Conn., West Eiver. California salmon, 1873.

North Maquoketa River, Worthington, Iowa. Penobscot salmon, 1875.

North Patapsco River, Tank Station, Md. California salmon, 1879.

North Patapsco River, Tank Station, West. Md. R. R., Md. Califor-

nia salmon, 1874.

North Patuxent River, Mount Airy, Md. California salmon, 1876.

North Pond, Sandwich, N. H. Schoodic salmon, 1880.

North Pond, Stark, N. H. Schoodic salmon, 1880.

North River, Burnt Bridge, Va. California salmon, 1880.

North River, Camden County, N. C. Shad, 1879.

North River, Ker's Creek Bridge, Va. California salmon, 1878, 1879.

North River, Lexington, Va. California salmon, 1877, 1878 j Schoodic

salmon, 1879.

North River, Mass. California salmon, 1875, 1876, 1877.

North Rochester, Mass., Snow's Pond. Schoodic salmon, 1878.

North Sandwich, Mass., Great Herring Pond. Schoodic salmon, 1876,

1878.

North Scituate, R. I., Moswansicut Pond. Schoodic salmon, 1876, 1878.

North Scituate, R. I., Steen's Pond. Schoodic salmon, 1876, 1878.

Northumberland County, Pa. (See Chillisquaque, Pa.)

Northville, Mich., ponds. California trout, 1880.

Northville, Mich., Rouge River. California salmon, 1876; Schoodic

salmon, 1878; Whitefish, 1876.

Northville, Mich., Yerke's Lake. Whitefish, 1876.

North Windham, Conn., Natchaug River. California salmon, 1875.

Norwich Pond, Huntington, Mass. Schoodic salmon, 1877.

Notalbany River, Tickfaw, La. California salmon, 1876 ; shad, 1875.

Nottoway County, Va. (See Nottoway, Va.)

Nottoway, Va., Nottoway River. Shad, 1878, 1879.

Nottoway River, Nottoway, Va. Shad, 1878, 1879.

Nutt's Pond, Manchester, N. H. Schoodic salmon, 1879.

Oak County, Mich., Oxbow Lake. Whitefish, 1876.

Oak County, Mich., Strait's Lake. Whitefish, 1876.

Oak County, Mich., Walled Lake. Whitefish, 1876.

Oakland County, Mich., Hontoon Lake. California salmon, 1875.

Oakland County, Mich., Orchard Lake. California salmon, 1875 ; Penob-

scot salmon, 1873.

Oakland County, Mich., Lake Orion. California salmon, 1875.

Oakland County, Mich., Rouge River. California salmon, 1875.

Oakland County, Mich., Wall's Lake. Penobscot salmon, 1873.

Oakland County, Mich. (See Holly, Mich.; Pontiac, Mich.; Rochester,

Mich.)

Oakland, Md., Little Youghiogheny River. Schoodic salmon, 1880.

Oakland, Md., pond. California trout, 1880; Schoodic salmon, 1880.

Oakland, Md., Youghiogheny River. California salmon, 1870.

Oak Orchard Creek, Orleans County, N. Y. California salmon, 1874.
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Obion County, Tenn. (See Paducah Junction, Tenn.)

Obion Kiver, South Fork of, Huntingdon, Tenn. Shad, 1878.

Occoquan Falls. (See tributary : Broad Eun.)

Oceana County, Mich., Crystal Lake. California salmon, 1879.

Oceana County, Mich., Eound Lake. California salmon, 1879.

Ochuda Lake, Noble County, Minn. California salmon, 1877.

Ocilla Eiver, Jefferson County, Fla. Shad, 1879.

Ockolockonee Eiver, Midway, Fla. Shad, 1879.

Ocmulgee Eiver, Covington, Ga. California salmon, 1878 ; shad, 1877,

Ocmulgee Eiver, Macon, Ga. California salmon, 1878 ; shad, 1868, 1877,

1878, 1879.

Ocmulgee Eiver. (See tributaries : Ulcofanhanchee Eiver and Yellow

Eiver.)

Oconee County, S. C. (See Seneca, S. C.)

Oconee, Ga., Oconee Eiver. California salmon, 1876.

Oconee Eiver, E. E. Crossing, Greene County, Ga. California salmon,

1876.

Oconee Eiver, Milledgeville, Ga. California salmon, 1878 j shad, 1876,

1877, 1880.

Oconee Eiver, E. E. Crossing, Ga. Shad, 1880.

Oconomowoc Creek. (See tributary : Oconomowoe Lake.)

Oconomowoc Lake, Oconomowoc, Wis. Penobscot salmon, 1873.

Oconomowoc Lake, Waukesha County, Wis. California salmon, 1877.

Oconomowoc, Wis., Oconomowoc Lake. Penobscot salmon, 1873.

Octorora Creek, Liberty Grove, Md. California salmon, 1874.

Octorora Creek, Eowlandville, Md. California salmon, 1876, 1878.

Octorora Eiver, De Graw's, Cecil County, Md. California salmon, 1879,

1880.

Octorora Eiver, Harris Dam, Cecil County, Md. California salmon,

1880.

O'Dowd's Lake, Scott County, Minn. California salmon, 1877, 1878.

Ogden Eiver, Weber County, Utah. California salmon, 1876.

Ogeechee Eiver, Crawfordsville, Ga. California salmon, 1877.

Ohio County, W. Va. (See Cold Spring, W. Va.; Wheeling, W. Va.)

Ohio Eiver, Parkersburgh, W. Va. California salmon, 1879, 1880.

Ohio Eiver. (See tributaries: Tanner's Creek, Wabash Eiver, White
Eiver, Floyd's Fork, Clear, Mulberry, Gut, Stoner, Pittman, Knob,

Spencer, Big State, Eddy, Hurricane Creeks, Kentucky, Little Sandy,

Green, Little Kentucky, Little Hinkston, South Elkhorn, Barren and

Little Eivers, Eolling Fork, Booker's Branch, Cave Spring Branch,

Doe Eun, Licking, Cumberland, Salt, Allegheny, Buckingahela, Scioto,

Black, Huron, Muskingum, Walhonding, Whitstone, Tuscarawas,

Miami, Little Miama, Monongahela, Tennessee, Cheat, Tygart's Valley,

West Fork, New, Hugh's, Little Kanawha, Green Brier Eivers; Cas-

talia Springs, Middle Island, Fish, Wheeling, Sinking, Fishing, Buf-

falo, and Kings Creeks.)
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Okabena Lake, Noble County, Minn. California salmon, 1876, 1877.

Okatibee Creek, Meridian, Miss. Shad, 1878.

Old Bay Fishery, Md., Susquehanna River. Shad, 1879.

Old Fort, N. C, Catawba River. California salmon, 1878, 1879.

Oldman's Creek, N. J. California salmon, 1877.

Oldman's Creek, Swedesborough, i^. J. California salmon, 1876.

Olmstead County, Minn., Root River. California salmon, 1877.

One Hundred and Two River, Nodaway County, Mo. California sal-

mon, 1880; shad, 1880.

Oneida County, N. Y., Mohawk River. California salmon, 1875.

Oneida County, N. Y., Sequoit Creek. California salmon, 1876.

Oneida County, N. Y., Spring Creeks. California salmon, 1878.

Oneida County, N. Y. (See Fish Creek, N. Y.; Rome, N. Y.)

Oneida Lake, N. Y. California salmon, 1874.

Onondago County, N. Y. (See Skaneateles, N. Y.)

Ontario County, N. Y., Spring Brooks. California salmon, 1879.

Ontario Lake. (See tributaries : Allen, Beaver, Fish, Caledonia, Oak
Orchard, Sandy, Spring, and Springbrook Creeks; Geneseo, Salmon,

and Oswego Rivers ; Caledonia Springs, Honeoye Falls, Conesus Lake.)

Orchard Lake, Oakland County, Mich. California salmon, 1876; Pen-

obscot salmon, 1873.

Orange County, Yt. (See Newbury, Vt.)

Orangeburgh County, S. C. ( See Branchville, S. C. ; Orangeburgh, S. C.)

Orangeburgh, S. C, Edisto River. California salmon, 1879.

Oriskany River, N. Y. California salmon, 1874.

Orleans County, N. Y., Oak Orchard Creek. California salmon, 1874.

Orleans County, N. Y., Sandy Creek. California salmon, 1874.

Orleans County, Yt. (See Barton, Vt.; Morgan, Yt.; Rochester, Vt.;

Westmore, Vt.)

Ormsby County, Nev. (See Carson City, Nev.)

Orono River, Minn. California salmon, 1877.

Ortonville, Minn., Big Stone Lake. California salmon, 1880.

Orwell, Vt., pond. Schoodic salmon, 1876.

Osage County, Kans. (See Burlingame, Kans.)

Osage River, Redding, Kans. California salmon, 1878, 1879.

Osage River, Schell City, Mo. California salmon, 1880 ; shad, 1880.

Osage River. (See tributary : Marais des Cygnes River.)

Osakin Lake, Todd County, Minn. California salmon, 1877.

Osceola County, Mich. (See Le Roy, Mich.; Reed City, Mich.)

Ossipee Lake, Ossipee N. H. Schoodic salmon, 1879.

Ossipee, N. H., Ossipee Lake. Schoodic salmon, 1879.

Oswego County, N. Y. (See Fulton, N. Y.; Sand Bank, N. Y.)

Oswego River, Fulton, N. Y. California salmon, 1874.

Oswego River, N. Y. California salmon, 1873, 1874, 1874, 1874, 1874;

Penobscot salmon, 1873.

Oswego River, Skaneateles, N. Y. California salmon, 1874, 1875.
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Otis, Mass., ponds. Schoodic salmon, 1880.

Otsego County, Mich. (See Otsego Lake, Mich.)

Otsego Lake, Otsego County, Mich. California salmon, 1875.

Ottawa County, Ohio. (See Elmore, Ohio; Put in Bay, Ohio.)

Ottawa, Kans., Wakasa River. California salmon, 1878, 1879.

Ottawa River. (See tributary: North River.)

Otter Creek, Madison County, Ky. California salmon, 1876.

Otter Creek, Vergennes, Vt. Shad, 1873, 1874.

Otter River, Minn. Penobscot salmon, 1875 ; Schoodic salmon, 1875.

Otter Tail County, Minn. (See Perham, Minn.)

Otter Tail River, Frazer City, Minn. California salmon, 1880.

Otter Tail, Forks of, and Bois des Sioux River, Stevens County, Minn.

California salmon, 1877.

Ottumwa, Iowa, Des Moines River. California salmon, 1875; shad,

1874.

Ouachita County, La. (See Monroe, La.)

Ouachita River, Clark County, Ark. Shad, 1879.

Ouachita River, Monroe, La. Shad, 1879.

Ouachita River. (See tributaries: Sabine, Boeuf, Caddo, and Saline

Rivers, Washita.)

Ousley, Ga., Little River. Shad, 1879.

Outagamie County, Wis. (See Appleton, Wis.)

Owatonna, Minn., Cannon River. California salmon, 1877.

Owatonna River, Steele County, Minn. California salmon, 1875 ; Schoo-

dic salmon, 1875; Penobscot salmon, 1875.

Owen, Winnebago County, 111. Brown's Creek. California salmon,

1877.

Owen's Creek, Mechanicstown, Md. California salmon, 1874, 1878, 1879.

Owen's Creek, Slabtown, M d. California salmon, 1874, 1876, 1876, 1876.

Owosso, Mich., Shiawassee River. California salmon, 1875.

0\-bow Lake, Oak County, Mich. Whitefish, 1876.

Oxford, Ala., Cold Water Creek. California salmon, 1878.

Oxford, Iowa, Wapsipiuicon River. California salmon, 1875.

Oxford, Warren County, N. J., Green's Pond. Schoodic salmon, 1879.

Pacific, Mo., Meramec River. California salmon, 1876; shad, 1876.

Packlette River, Spartanburg C. H., S. C. California salmon, 1879.

Paducah Junction, Tenn., West Obion River. Shad, 1879.

Palmer, Mass., Quobaug Pond. Penobscot salmon, 1874.

Palmyra, Mich., Palmyra Pond. California salmon, 1878.

Palmyra Pond, Palmyra, Mich. California salmon, 1878.

Pamlico Sound. (See tributary: Tar River.)

Parker Lake, Richland, Mich. Schoodic salmon, 1876.

Parkersburgh, W. Va., Bartlett's Pond. Schoodic salmon, 1878.

Parkersburgh, W. Va., Ohio River. California salmon, 1879, 1880.

Parkersburgh, W. Va., i)onds. Schoodic salmon, 1879.

Parkton, Md., Big Gunpowder River. California salmon, 1878.
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Parkton, Md., Deer Creek. California salmon, 1878, 1879.

Parktou, Md., Gunpowder River. California salmon, 1876, 1878.

Pascagonla River. (See tributary: Cliickasawlia River.)

Passadumkeag River, Me. Penobscot salmon, 1874.

Passaic County, X. J., Greenwood Lake. California salmon, 1879.

Passaic County, N. J., Passaic River. Schoodic salmon, 1879.

Passaic County, I^. J. (See Paterson, N. J. ; Ringwood, lis'. J.)

Passaic River, Passaic County, N. J. Schoodic salmon, 1879.

Passaic River, tributary of, I^. J. Penobscot salmon, 1874.

Passaic River, tributary of, Paterson, iST. J. California salmon, 1874,

1875.

Passaic River. (See tributaries : Whippaug River and Rockaway River.)

Passumpsic tributaries, Wlieelock, Vt. Penobscot salmon, 1874.

Patapsco Falls, Ellicott City, Md. California trout, 1880.

Patapsco Falls, lake tributary to, Reisterstown, Md. Schoodic salmon,

1879.

Patapsco River, Double Pipe Creek, Md. California salmon, 1878.

Patapsco River, Hood's Creek, Md. California salmon, 1878.

Patapsco River, Hood's Mills, Md. California salmon, 1874, 1878, 1879.

Patapsco River, Relay Station, Md. Shad, 1879.

Patapsco River, Sykesville, Md. California salmon, 1876, 1878.

Patapsco River. (See tributaries: North Patapsco River, Cascade

Branch, Water Works, and Owen's Creek.)

Patapsco River, ISTorth Branch of. Tank Station, Md. Califoi nia salmon,

1876, 1876, 1876, 1878.

Patapsco River, tributary of, Sulphur Spring, Md. California trout,

1880; Schoodic salmon, 1880.

Patcheu's Lake, Grant Co., Minn. California salmon, 1878.

Paterson, N. J., tributary of Passaic River. California salmon, 1874.

Pattenburgh Creek, Raritan, N. J. California salmon, 1874.

Patten's Brook, Surry, Me. Penobscot salmon, 1876.

Patterson Lake, Dexter, Mich. Whitefish, 1876.

Patterson Lake, Putnam, Mich. California salmon, 1878.

Patterson's, Ca' dwell County, N. C. Yadkin River. California salmon,

1878, 1878, 1879.

Pataxent, Md., Little Patuxent River. California salmon, 1875.

Patuxent, Md., Patuxent River. Shad, 1879.

Patuxent, Md., streams. California trout, 1880.

Patuxent River, Airey, Md. California salmon, 1879.

Patuxent River, Baltimore, Md. Schoodic salmon, 1880.

Patuxent River, branch of, Howard County, Md. California salmon,

1874.

Patuxent River, Cedar Point, Md. California salmon, 1876, 1876.

Patuxent River, Laurel, Md. California salmon, 1875, 1876, 1878, 1878,

1878, 1878, 1879; shad, 1877, 1878, 1879, 1880.

Patuxent River, Md. Penobscot salmon, 1875.

S. Mis. 110 63
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Patiixeut Kiver, Mount Airy, Md. California salmon, 1878.

Piituxeiit River, North Branch of, Ellicott City, Md. California sal

mon, 187(5.

Patuxent River, Patuxent, Md. Shad, 1870.

Patnxent River, Savage, Md. California .salmon, 1874, 1876, 1878, 1878.

1878. 187'.), 1880; shad, 1879, 1880, 1880, 1880, 1880.

Patuxeut River, Spencerville, Md. California salmon, 1878.

Patuxent River, Tank Station, Md. California salmon, 1878.

Patnxent River. (See tributaries: Little Patuxent River, Middle Pa-

tuxent River and Pond, Rocky Run, Pond, Trout Branch, aud Gun-

I>owder River.)

Patuxent River, tributary of, Spencerville, Md. Schoodic salmon, 1878.

Paulinskill River, N.J. Penobscot salmon, 1875.

Paulinskill Creek, Warren County, N, J. California salmon, 1879.

Paupock Lake, Scranton, Pa. Schoodic salmon, 1879.

Pawcatuck River, R. I. Penobscot salmon, 1873,

Pawcatuck River, ponds tributary to, R. I. California salmon, 1870.

Pawcatuck River, Washington County, R. I. California salmon, 1875;

shad, 1874, 1875.

Pawcatuck River, tributary of, R. I. California salmon, 1876; Penob-

scot salmon, 1874.

Pawnee County, Kans. (See Larned, Kaus.)

Pawnee Creek, Larned, Kans. California salmon, 1878, 1879.

Pawnee River, Larned, Kans. Shad, 1879.

Paw Paw, Mich., Paw Paw River. California salmon, 1875.

Paw Paw River, North Branch of, Almena, Mich. California trout, 1880.

Paw Paw River, Paw Paw, Mich. California salmon, 1875.

Paw Paw River. (See tributaries: Bucks Creek, Mill Stream, North

Branch of Big Paw Paw River.)

Pawtuxet River, R. I. California salmon, 1875.

Pawtuxet River, North Branch of, sundry places, R. I. Penobscot sal-

mon, 1876.

Pawtuxet River, R. I. Penobscot salmon, 1873.

Pawtuxet River, Providence County, R. 1. Penobscot salmon, 1875^

shad, 1874, 1875.

Pawtuxet River, b'outh Branch of, sundry places, R. I. Pi-nobscot sal-

mon, 1870.

Pawtuxet River, tributary of, R. L California salmon, 1870; Penobscot

salmon, 1874.

Pawtuxet River, (See tributaries: North and South Branch.)

Paxton, Mass., Asnebumskitt Pond. Schoodic salmon, 1879.

Pea River, Union Springs, x\la. Shad, 1879.

Pearl Lake, Stearns County, Minn. California salmon, 1876, 1878.

Pearl River, Jackson, Miss. Shad, 1875, 1876, 1879.

Pearl River, Kosciusko, Miss. California salmon, 1876.

Pearl River. (See tributary: Forked Deer River.)
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Peatwig Creek, Fort Edward, N. Y. California salmon, 1874.

Peavine Creek, Cass County, Mich. California salmon, 1875, 1879.

Pecatouica Kiver. (See tributarj': Knapp's Creek.)

Pedlar Ifiver, Amherst County, Va. California salmon, 1876.

Pee Dee River, S. C. California salmon, 1880.

Pee Dee Kiver. (See tributary: Yadkin River.)

Pelican River. (See tributary : Detroit Lake.)

Pembroke, Me. Penmaquan River. California salmon, 1879.

Pemigewasset River, Campton and Pl> mouth, N. H. California salmon,

1876, 1878, 1879.

Pemigewasset River, Franklin, N. H. Penobscot salmon, 1876.

Pemigewasset River, Livermore Falls, N. H. Penobscot salmon, 1876.

Pemigewasset River, Plymouth, IS". H. California trout, 1880; Penob-

scot salmon, 1875.

Penmaquan River, Pembroke, Me. California salmon. 1879.

Penmaquan River, Me. Penobscot salmon, 1874, 1876.

Pennsborough, W. Va., Hugh's River, California salmon, 1878.

Penn's Creek, jVIifflinburg, Pa. California salmon, 1870.

Penn's Creek, Snyder County, Pa. California salmon, 1877.

Penobscot County, Me. (See Dexter, Me. ; Enfiekl, Me. ; Glenburn, Me.

;

Howland, Me.; Kingman, Me.; Mattawamkeag, Me.; Kewport, Me.j

Whitney Ridge, Me. ; and Winn, Me.

Penobscot River, Me. Shad, 1877.

Penobscot River, Mattawamkeag, Me. Shad, 1880.

Penobscot River, tributary of, Danforth, Me. Penobscot salmon, 1875.

Penobscot River, tributary of, Kingman, Me. Penobscot salmon, 1875.

Penobscot River, tributary of. Me. Penobscot salmon, 1873.

Penobscot River, Winn, Me. Penobscot salmon, 1876.

Penobscot River. (See tributaries : Craig's Pond, Mattawamkeag River,

Salmon Stream, Baskahegan, Passadumkeag River, Seboois Stream,

Piscataquis River, Pleasant River, Sebec Lake, and Madaceunk
Stream.)

Pentucket Pond, Georgetown, Mass. Schoodic salmon, 1877.

Perch Lake, Walworth Co., Wis. California salmon, 1878.

Pere Marquette River. (See tributary : Big Star Lake.)

Perham, Minn., Pine Lakes. Penobscot salmon, 1875.

Perkins and Hess Pond, Grand Rapids, Mich. California salmon, 1874.

Perry County, Pa. (See Newport, Pa.)

Perry County, Pa., Trout Run. California salmon, 1877.

Perryman, Md., Bush River. Shad, 1878, 1880.

Perry's Pond, Southport, Conn. Schoodic salmon, 1880.

Peru, N. Y., Salmon River. Penobscot salmon, 1875.

Peterborough, N. H., Cumiingham Pond. Schoodic salmon, 1880.

Petersburgh, Va,, Appomattox River. Shad, 1878, 1880.

Peterson Lake, Pope County, Minn. California salmon, 1878.

Petosky, Mich., Crooked Lake. Whitefish, 1876.
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Petosky, Mich., Pine Lake. Califorjiia salmon, 187G.

Petosky, Mich., Round Lake. Wbitelisb, 1876.

Petosky, Mich., Twin Lake. Whitefish, 1870.

Phalon Lake, Ramsey County, Minn. California salmon, 1876, 1877.

Phelps County, Mo. (See Jerome, Mo.)

Philadelphia County, Pa. (See Philadelphia, Pa.)

Philadelphia, Pa., Schuylkill River. California salmon, 1877.

Phcenix, Md., Gunpowder River. Californi.i salmon, 1870, 1877, 1880.

Phoenix, Md., stream. California trout, 1880, 1880, 1880.

Pickerel Lake, Freeborn County, Minn. California salmon, 1876, 1878.

Pickerel Lake, Kent County, Minn. Califoraia salmon, 1876.

Piedmont, Mo., Big Black River. Shad, 1879.

Piedmont, W. Ya., Potomac River. California salmon, 1877; shad,

1876, 1879.

Pierce City, Mo., Capo Creek. California salmon, 1878.

Piermout, IST. H., Tarlton Pond. Schoodic salmon, 1879.

Piersou, Montcalm County, Mich., Whitetish Lake. Schoodic salmon,

1878.

Pigeon River, Asheville, N. C. California salmon, 1878.

Pike County, Pa., several lakes. Schoodic salmon, 1878.

Pike County, Pa. (See Bushkill, Pa.)

Pikesville, Md., pond. Schoodic salmon, 1880.

Pikesville, Md., stream. California trout, 1880.

Pilot Mound, Minn., tributary of Root River. California salmon, 1878.

Pine City, Minn., tributaries of Saint Croix Riv^er. California salmon,

1877.

Pine County, Minn., Big Lake. California salmon, 1875.

Pine County, Minn., Saint Louis River. California salmon, 1875, 1875.

Pine County, Minn., Twin Lakes. California salmon, 1875.

Pine County, Minn. (See Pine City, Minn.)

Pine Creek, Cass County, Mich. California salmon, 1879.

Pine Creek, Pa. California salmon, 1875.

Pine Creek, Winona County, Minn. California salmon, 1878.

Pine Lake, Petosky, Mich. California salmon, 1876.

Pine Lakes, Perham, Minn. Penobscot salmon, 1875.

Pine Meadow, Conn., Farmington River. California salmon, 1874, 1874.

Pine River, Mich. Penobscot salmon, 1874.

Pine River, Richland Centre, Wis. California salmon, 1877.

Pine Tree Lake, Washington County, Minn. California salmon, 1876.

Pipe Creek, ]Srew Windsor, Md. California salmon, 1878.

Pipe Creek, Union Bridge, Md. California salmon, 1874.

Pipe Creek, Wakefield, Md. California salmon, 1874, 1876.

Pipe Creek, Westminster, Md. California salmon, 1876.

Piscataquis County, Me. (See Brown ville. Me. ; Dover, Me. ; Milo, Me.

;

Mount Kineo, Me.)

Piscataquis River, Dover, Me. Penobscot salmon, 1874.
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Piscataquis Eiver, Milo, Me. Penobscot salmon, 1874.

Pitman Creek, Somerset, Ky. Schoodic salmon, 1878.

Pitaquog Pond, Durham, Conn. Schoodic salmon, 1880.

Pittman Creek, Taylor County, Ky. California salmon, 1877.

Pittsburgh, X. H., Connecticut Lake. Schoodic salmon, 1879.

Pittsfield, Mass., Pontoosuc Lake. Schoodic salmon, 1876, 1877, 1878,

1880.

Pittsfield, X. H., Berry Pond. Schoodic salmon, 1880.

Placer County, Cal., Donner Lake. Schoodic salmon, 1878.

Placer County, Cal., Sereno Lake. Schoodic salmon, 1878.

Placer County, Cal., Tahoe Lake. Whiteflsh, 1877.

Plainville, Conn., Plainville Reservoir. Schoodic salmon, 1880.

Plainville Eeservoir, Plainville, Conn. Schoodic salmon, 1880.

Platte County, Mo., Bean's Lake. California salmon, 1880.

Platte Count3> Mo., Sugar Lake. California salmon, 1880.

Platte Eiver, Denver, Colo. Shad, 1872.

Platte Eiver, Buchanan County, Mo. California salmon, 1880 ; shad,

1880.

Platte Eiver. (See tributary : Smith Fork.)

Pleasant Lake, Stearns County, Minn. California salmon, 187C, 1877,

1878.

Pleasant Eiver, Browuville, Me. Penobscot salmon, 1874.

Plum Eiver. (See tributary: Carroll Creek.)

Plum Tree Eun, Wilna, Md. California trout, 1880.

Plymouth County, Mass. (See Bridgewater, Mass. ; Duxbury, Mass.;

East Bridgewater, Mass.; Marshfield, Mass.; IMiddleborough, Mass.;

North Eochester, Mass.; Plymouth, Mass.; Eochester, Mass.; South

Abington, Mass.; South Carver, Mass.; West Scituate, Mass.)

Plymouth, Mass., Halfway Pond. Schoodic salmon, 1876, 1877, 1878.

Plymouth, N. H., Baker's Eiver. California salmon, 1878 ; California

trout, 1880.

Plymouth N. H., Pemigewasset Eiver. California trout, 1880 ; Penob-

scot salmon, 1875.

Plymouth, X. H., tributary of Merrimack Eiver. Penobscot salmon.

Plymouth, X. C, Eoanoke Eiver. Shad, 1878.

Plymouth Eiver, Iowa. California salmon, 1879.

Pocatapaug Lake, East Hampton, Conn. Schoodic salmon, 1879.

Pocomoke Bay, branch of, Crisfield, Md. California salmon, 1876.

Pocomoke Bay, branch of, Newtown, Md. California salmon, 1876.

Pocomoke City, Md., Pocomoke Eiver. Shad, 1877.

Pocomoke Eiver, Mitchell's Bridge, Md. California salmon, 1878.

Pocomoke Eiver, Newtown, Md. Shad, 1879.

Pocomoke Eiver, Pocomoke City, Md. Sliad, 1877.

Pocomoke Eiver, Snow Hill, Md. California salmon, 1878; shad, 1878.

Pocomoke Eiver, Whaleysville, Md. California salmon, 1879, 1880 ; shad,

1879.
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Pohatcong River, N. J. Penobscot salmon, 1875.

PohatcoDg River, Bloomsbury, N. J. California salmon, 1874.

Point of Rocks, Md., Potomac River. California salmon, 1875, 1876

;

shad, 1878, 1870, 1880.

Point Pleasant, Pa., Delaware River. Shad, 1874.

Pokagon Creek, Cass County, Mich. California salmon, 1878, 1879.

Pokagon Creek, Mich. California salmon, 1875, 1878.

Pokagon Creek, Pokagon, Mich. California salmon, 1875.

Pokagon Mich., Dowagiac Creek. Schoodic salmon, 1874.

Pokagon, Mich., Dowagiac River. California salmon, 1875.

Pokagon, Mich., Pokagon Creek. California salmon, 1875.

Pokagon, Mich., State Hatchery Pond. California salmon, 1873, 1875;

California trout, 1880.

Polk County, Iowa. (See Des Moines, Iowa.)

Polk County, Minn. (See Crookston, Minn.)

Polk County, Wis. (See Clear Lake, Wis.)

Pollard, Ala., Escambia River. Shad, 1878.

Pollocksville, 2^. C, Trent River. Shad, 1879.

Pomeroy, Iowa, Des Moines River. California salmon, 1875.

Pomeroy, Iowa, Twin Lakes. California salmon, 1875.

Pomrae de Terre River, Stevens County, Minn. California salmon, 1877,

1877, 1877.

Pomme de Terre River. (See tributaries : Foss Lake and Big Stone

Lake.)

Pomparaug River. Woodbury, Conn. Schoodic salmon, 1880,

Pontchartrain Lake. (See tributaries: Notalbany River, Amite River,

and Tangipahoa River.)

Pontiac, Mich., Clinton River. California salmon, 1870,

Pontiac, Mich., Lord's Lake. California salmon, 1876; Penobscot sal-

mon, 1873.

Pontoosuc Lake, Pittsfield, Mass. Schoodic salmon, 1876, 1877, 1878,

1880,

Pope County, .Minn., Lake Peterson. California salmon, 1878.

Pope County, Minn., Chippewa River. California salmon, 1878.

Poplar Bluff, Mo., Big Black River. Shad, 1879.

Poplar Bluff, Mo., Black River. Shad, 1876.

Portage County, Ohio. (See Kent, Ohio.)

Portage Lake, Dexter, Mich. Whitefish, 1876.

Portage River, Elmore, Ohio. California salmon, 1877.

Portage River, Kalamazoo County, Mich. California salmon, 1875.

Portage River, Three Rivers, Mich. California salmon, 1876,

Portage River. (See tributary : Baw Beese Lake.)

Portage, Wis., Silver Lake. California salmon, 1878.

Port Deposit, Md., ponds. California trout, 1880.

Port Deposit, Md., Susquehanna River. Shad, 1879.

Port Hnion, Saint Clair County, Mich., Black River. California salmon,

1875.
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Port Huron, Saint Clair County, Mich., Saint Clair River. California

salmon, 1875.

Potomac River, Cherry Run, Md. California salmon, 1877.

Potomac River, Cumberland, Md. Shad, 1876, 1877, 1880.

Potomac River, East Branch, Washington, D.C. Shad, 1880 (21 items.)

Potomac River, Ferry Landing, Va. Shad, 1875, 1876.

Potomac River, Fort Pendleton, Md. California salmon, 1877, 1880.

Potomac River, Fort Washington, Md. Shad, 1878, 1880.

Potomac River, Freestone, Va. Shad, 1875, 1878.

Potomac River, Glymont, Md. Shad, 1878, 1878.

Potomac River, Harper's Ferry, W. Va. California salmon, 1879.

Potomac River, headwaters of, Md. Shad, 1876.

Potomac River, Jackson City, Va. Shad, 1873, 1875.

Potomac River, Keyser, W. Va. California salmon, 1870, 1878, 1880.

Potomac River, Little Falls, Md. Shad, 1879, 1880, 1880, 1880, 1880.

Potomac River, Md. Penobscot salmon, 1875 ; shad, 1878.

Potomac River, Moxley Point, Md. Shad, 1875, 1880, 1880, 1880.

Potomac River, North Branch, Fort Pendleton, Md. California salmon,

1876, 1876, 1878, 1878, 1878 ; Penobscot salmon, 1875.

Potomac River, iS^orth Branch, Md. Penobscot salmon, 1880.

Potomac River, Norih Branch, Swauton, Md. California salmon, 1878.

Potomac River, Piedmont, Md. California salmon, 1877.

Potomac River, Piedmont, W. Va. Shad, 1870, 1879.

Potomac River, Point of Rocks, Md. California salmon, 1875, 1876

;

shad, 1878, 1879, 1880.

Potomac River, Potomac Point, Md. Shad, 1878.

Potomac River, Sir John's Run, Md. California salmon, 1875, 1877, 1878.

Potomac River, South Branch, Md. Penobscot salmon, 1880.

Potomac River, South Branch, Romney, W. Va. Schoodic salmon, 1879j

California salmon, 1876.

Potomac River, South Branch, W. Yd. Schoodic salmon, 1879.

Potomac River, tributaries of, Ham])shire County, W. Va. California

salmon, 1879, 1880, 1880.

Potomac Hiver, tributaries of, Romney, W. Va. California salmon, 1878.

Potomac River, Washington, D. C. Shad, 1878, 1880,

Potomac River, Weaverton Station, Md. California salmon, 1876, 1878,

1878.

Potomac River, W. Va. California salmon, 1878, 1878.

Potomac River. (See tributaries: Antietam Creek, Conococheague
River, Evitts Creek, Wills Creek, Savage Creek, Korth Fork, Owens
Creek, Little Lorem, Cedar Creek, South Fork, Goose River, Shen-

andoah River, and Conecocheague River.)

Pottawattamie County, Iowa. (See Council Bluffs, Iowa.)

Pottawatomie County, Kans. (See Wamego, Kaus.)

Potter County, Pa. Schoodic salmon, 1879.

Pottstown, Pa., Schuylkill River. California salmon, 1878.
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Poynette, Wis., tributary of Wisconsin Eiver. California salmon, 1878.

Prairie Du Pout Eiver, Belleville, 111. California salmon, 187(i, 1877.

Preston County, W. Va. (See Eowlesburgli, W. Va.)

Preston Lake, Eenville County, Minn. California salmon, 1870, 1878,

1879.

Prichard's Eun, Marion County, W. Va. Scboodic salmon, 1878.

Prince Edward County, Va. (See Farmville, Va. ; Prospect, Va.)

Prince George's County, Md. (See Cedar Point, Md. ; Forestville, Md.
;

Fort Wasbiugton, Md.; Laurel, Md.; and Moxley Point, Md.)

Princess Anne, Md., Manokin Eiver. Sbad, 1878, 1879.

Prince William County, Va. (See Freestone, Va. ; Freestone Point, Va.

;

Xeabsco Mills, Va.)

Prior Lake, Scott County, Minn. California salmon, 1876, 1877, 1878.

Prospect, Va., Appomattox Eiver. California salmon, 1880.

Providence County, E. L, Pawtuxet Eiver. Penobscot salmon, 1875;

Sbad, 1874, 1875.

Providence County, E. I., Blackstone Eiver. Sbad, 1874, 1877.

Providence County, E. I. (See Burrellville, E. I., Foster, E. I.)

Pulaski County, Ark. (See Little Eock, Ark.)

Pulaski County, Ky., Cumberland Eiver. Sbad, 1878.

Pulaski County, Ky. (See Somerset, Ky.)

Pulaski County, Va., New Eiver. Scboodic salmon, 1880.

Pulaski County, Va. (See Central, Va.)

Pulaski Lake, Wrigbt County, Minn. California salmon, 1877.

Pusbaw Pond, Glenburn, Me. Scboodic salmon, 1879.

Put-in Bay, Obio, Lake Erie. Calilornia salmon, 1877; Penobscot sal-

mon, 1875; Scboodic salmon, 1876.

Putnam, Conn., Tbames Eiver. Sbad, 1874.

Putnam, Livingston County, Micb., Half Moon Lake. California sal-

mon, 1878.

Putnam, Livingston County, Micb., Patterson Lake. California salmon,

1878.

Putty Lake, Kalamazoo County, Micb. California salmon, 1875.

Quactuto Eiver, Arkadelpbia, Ark. California salmon, 1878, 1878, 1878.

Quamapowitt Lake, Wakefield, Mass. Scboodic salmon, 1877, 1878,

1879.

Quasepaug Lake, Middlebury, Conn. Scboodic salmon, 1880.

Queen Anne County, Md. (See Centreville, Md.)

Queen's County, N. Y., tributary of Long Island Sound. California

salmon, 1874.

Queen's County, N. Y. (See Eoslyn, N. Y.)

Quinnebaug Eiver, Canterbury, Conn. Sbad, 1875.

Quinnepiac Eiver, Conn. California salmon, 1874.

Quobaug Pond, Palmer, Mass. Penobscot salmon, 1874.

Eacine County, Wis., Brown's Lake. California salmon, 1877, 1879.

Eaccoou Creek, Gloucester County, I^. J. California salmon, 1879.
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Eaccoon Creek, X. J. California salmon, 1877.

Eaccoou Kiver, Iowa. California salmon, 1875, 1878.

Raisin Centre, Mich., Southard's Lake. California salmon, 1878.

Eaisin Eiver, Brooklyn, Mich. California salmon, 1875.

Eaisin Eiver, Monroe, Mich. California salmon, 1875, 1879; shad, 1873.

Eaisin Eiver, Somerset, Mich. California salmon, 1875.

Eaisin Eiver, tributaries of, Lenawee County, Mich. California salmon,

1875.

Eaisin Eiver. (See tributaries: Palmyra Pond and Southard's Lake.)

Ealeigh, N C, Neuse Eiver. Shad, 1877, 1878, 1879.

Ealeigh, N. C, ponds. California salmon, 1879.

Ealston, Pa., Trout Eiver. Penobscot salmon, 1880.

Eamsey County, Minn., Bald Eagle Lake. California salmon, 187G.

Eamsey County, Minn., Bass Lake. California salmon, 1875; Penob-

scot salmon, 1875; Schoodic salmon, 1875.

Eamsey County, Minn., Big Butts Lake. California salmon, 1876.

Eamsey County, Minn., Como Lake. California salmon, 1875, 187G,

1877; Penobscot salmon, 1875; Schoodic salmon, 1875.

Eamsey County, Minn., Gervais Lake. California salmon, 1878.

Eamsey County, Minn., Halloran Lake. California salmon, 1870.

Eamsey County, Minn., Johanna Lake. California salmon, 1875, 1876,

1877; Penobscot salmon, 1875; Schoodic salmon, 1875.

Eamsey County, Minn., Josephine Lake. California salmon, 1876, 1876,

1877.

Eamsey County, Minn., Kiugsley Lake. California salmon, 1876.

Eamsey County, Minn., Krameroth Pond. California salmon, 1878.

Eamsey County, Minn., Little Butts Lake. California salmon, 1876.

Eamsey County, Minn., McCann's Lake. California salmon, 1876, 1877.

Eamsey County, Minn., McCannis Lake. Schoodic salmon, 1878.

Eamsey County, Minn., Phalon Lake. California salmon, 1876, 1877.

Eamsey County, Minn., Eice's Poud. California salmon, 1877 ; Schoodic

salmon, 1878.

Eamsey County, Minn., Saint Croix Eiver. California salmon, 1875,

1875, 1875, 1875.

Eamsey Coant\, Minn., Turtle Lake. California salmon, 1876.

Eamsey County, Minn., Vadnais Lake. California salmon, 1876.

Eamsey County, Minn., White Bear Lake. California salmon, 1875,

1876; Penobscot salmon, 1875; Schoodic salmon, 1875, 1877.

Eamsey County, Minn. (See Saint Paul, Minn.)

Eandolph County, W. Va., Tygert's Valley Eiver. California salmon,

1879, 1880.

Eandolph County, W. Va., tributaries of Tygart's Valley Eiver. Schoodic

salmon, 1878.

Eapid Ann Eiver, Eapid Ann Station, Va. California salmon, 1878,

1879.

Eapid Ann Station, Va.. Eapid Ann Eiver. California salmon, 1878,

1879.
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Eapid Eiver, Kalkaska Countj^ Mich. California salmon, 1876.

Efippahanuock River, tributary of, Va. California salmon, 1870.

Eappahannock Eiver. (See tributary: Eapid Ann River.)

Earitan, N. J., Pattenburgli Creek. California salmon, 1874.

Earitan Eiver, North Branch, Somerset County, N. J. California

salmon, 1879.

Earitan Eiver, South Branch of, South Branch, N. J. Penobscot sal-

mon, 1875.

Earitan Eiver. (See tributaries : Pattenburgh Creek, Salmon Eun,

and South Branch of Earitan Eiver.)

Earitan Eiver, tributary of, N. J. California salmon, 1874, 1875 ; Pe-

nobscot salmon, 1874.

Eaymond, N. H., Jones Pond. Schoodic salmon, 1871).

Eeading, Kans., Marais des Cygnes Eiver. Shad, 1879 ; California

salmon, 1881.

Eeading, Pa., Schuylkill Eiver. California salmon, 1875, 1878.

Eebecca Lake, Hennepin County, Minn. California salmon, 1878.

Eectorstovvn, Va., Goose Creek. California salmon, 1876.

Eed Brook, Mass. California salmon, 1876.

Eed Brook, tributary of, Mass. Penobscot salmon, 1873.

Eed Brook. (See tributary : Quobaug.)

Eed Cedar Eiver. (See tributary : Fish Lake.)

Eeading, Kans., Osage Eiver. California salmon, 1878, 1879.

Eedding, Cal., tributary of Sacramento Eiver. Penobscot salmon, 1874.

Eed Lake Eiver, tributary of, Crookston, Minn. California salmon,

1880.

Eed Eiver, Fulton, Ark. Shad, 1877, 1879.

Eed Eiver of the North, Breckenridge, Minn. California salmon, 1875;

Penobscot salmon, 1875 ; Schoodic salmon, 1875.

Red Eiver of the North, Moorhead, Minn. California salmon, 1877.

Eed Eiver of the North. (See tributaries: Buffalo Hiver, Detroit Lake,

and Perham.)

Eed River of the North, Wilkin County, Minn. California salmon, 1878.

Eed Vermillion River, Centralia, Kans. California salmon, 1878, 1879.

Eed Wing, Minn., Mississippi Eiver. California saimon, 1876.

Eed Wing, Minn., Skillman Pond. California salmon, 1877 ; Schoodic

salmon, 1877.

Eeed City, Mich., Hersey Creek. California salmon, 1874.

Eeed Creek, Wythe County, Va. California salmon, 1879.

Eeed Lake, Grand Rapids, Mich. California salmon, 1876.

Reed's Pond, Marshall County, Mich. Schoodic salmon, 1876.

Reese I'ond, Calhoun County, Mich. Schoodic salmon, 1876.

Reisterstown, Md , lake tributary to Patapsco Falls. Schoodic salmon,

1879.

Reisterstown, Md., pond. Schoodic salmon, 1878.

Relay Station, Baltimore County, Md., Patapsco Eiver. Shad, 1879.
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Eeuo Couuty, Kaus. (See Hutchiuson, Kaus.)

E.euo, Nev., Truckee Eiver. California salmou, 1879.

Eenville County, Rlinn., Lake Alley. California salmon, 1879 ; Schoodic

salmon, 1879.

Eenville County, Minn., Preston Lake. California salmon, 1870, 1879}

Schoodic salmon, 1879.

Eepublican River, Clay Centre, Kans. California salmon, 1880.

Eepublican River, Clifton, Kans. California salmon, 1880.

Eepublican River, Concordia, Kans. California salmon, 1878, 1879;

California trout, 1880.

Eepublican River, Davis County, Kans. Shad, 1879.

Eepublican River, Junction City, Kans. California salmon, 1878, 1879.

Eesaca, Ga., Coosa River. Caliiornia salmon, 1878; shad, 1879.

Reservoir, Richmond, Ya. California salmon, 1879.

Reservoir, West Hartford, Conn. Schoodic salmon, 1879.

Rice County, Minn., Barry Hunt's Lake. Penobscot salmon, 1875.

Rice County, Minn. California salmon, 187G.

Eice County, Minn., Cannon River. California salmon. 1878.

Rice County, Minn., Cameron River. California salmon, 1875; Schoodic

salmon, 1879.

Eice County, Minn., Cedar Lake. California salmon, 1875, 1876, 1877,

1878; Penobscot salmon, 1875; Schoodic salmon, 1879.

Eice County, Minn., Circle Lake. California salmon, 1878.

Eice (>ounty, Minn., Dudley Lake. California salmon, 1876, 1878; Pe-

nobscot salmon, 1875.

Eice County, Minn., Faribault Lake. Penobscot salmon, 1875 ; Schoodic

salmon, 1875.

Eice County, Mini:., French Lake. California salmon, 1876, 1877, 1878.

Eice County, Minn., Gillmore's Creek. California salmon, 1878.

Rice County, Minn., Horse Shoe Lake. California salmon, 1878.

Rice County, Minn., Jackson Lake. Penobscot salmon, 1875.

Eice County, Minn., lake. California salmon, 187G
; Penobscot salmon,

1875.

Eice County, Minn., Minnesota River. California salmon, 18'''5.

Eice County, Minn., ISTorthfield Lake. Schoodic salmon, 1875, 1878.

Eice County, Minn., Roberts Lake. California salmou, 1876, 1877, 1878;

Penobscot salmon, 1875; Schoodic salmon, 1879.

Eice County, Minn., Shields Lake. California salmou, 1876, 1878.

Eice County. Minn., Sprinj»- Creek. California salmon, 1878.

Eice County, Minn., Union Lake. California salmon, 1878.

Eice County, Minn. (See Faribault, Minn,; Northfield, Minn.)

Eice's Pond, Ramsey County, Minn. California salmon, 1877 ; Schoodic

salmon, 1878.

Eich County, Utah, Upper Bear River. California salmon, 1876, 1876.

Richfield, Wis., Cedar Creek. Califoruia salmon, 1879,

Richland Centre, Wis., Pine River. California salmon, 1877.
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RicliLmd County, La., Bayou Mason. Shad, 1879.

Richland County, La., Boeuf River. Shad, 1879.

Richland County, S. C. Wateree River. Shad, 1880; California sal-

mon, 1880.

Richland County, S. C. (See Columbia, S. C.)

Richland, Mich., Gull Lake. California salmon, 1878.

Richland, Mich., Long Lake. California salmon, 1878.

Richland, Mich., Parker Lake. Schoodic salmon, 1870.

Richmond, McHenry County, 111., Twin Lakes. Schoodic salmon, 1878.

Richmond, Washington County, R. I., Beach Pond. Schoodic salmon,

1876.

Richmond, Va., James River. Shad, 1878.

Richmond, Va., Reservoir. California salmon, 1879.

Ridgefield, Conn., Round Pond. Schoodic salmon, 1879.

Rifle River, Crawford, Mich. California salmon, 1876.

Rifle River, Bay Cottnty, Mich. California salmon, 1875.

Riley County, Kans. (See Manhattan, Kans.)

Rindge, N. H., Emerson Pond. Schoodic salmon. 1880.

Ringwood, N. .T., Shepherd's Lake. Schoodic salmon, 1879.

Ripley County, Mo. (See Doniphan, Mo.)

Ripley, Miss., Tippah River. Shad, 1879.

Ripley Lake, Meeker County, Minn. California salmon, 1877.

Ritchie County, W. Va. (See Pennsborough, W. Va.)

Rivanna River, Shadwell, Va. Shad, 1878.

Rivertou, Va., Shenandoah River. Shad, 1878.

Roanoke County, Va. (See Salem, Va.)

Roanoke River, Alleghany Springs, Va. California salmon, 1880.

Roanoke River, Big Spring Depot, Va. California salmon, 1880.

Roanoke River Light, ^N". C. (See Avoca, X. C.)

Roanoke River, Montgomery, ^Yhite Sulphur Springs, Va. California

salmon, 1880.

Roanoke River, Plymouth, X. C. Shad, 1878.

Roanoke River, Salem, Va. California salmon, 1880; shad, 1878.

Roanoke River, tributary of, Salem, Va. California salmon, 1874.

Roanoke River, tributary of, Va. California salmon, 1876.

Roanoke River, Weldon, N. C. Shad, 1878, 1879, 1879, 1879.

Roanoke River. (See tributaries: Town Creek, Staunton River, and
Dan River.)

Roberts Lake, Northfield, Minn. California salmon, 1877.

Roberts Lake, Rice County, IMinn. California salmon, 1876, 1877, 1878;

Penobscot salmon, 1875; Schoodic salmon 1879.

Robertson County, Tex. (See Hearne, Tex.)

Robeson County, N. C. (See Branchville, X. C.)

Rochester, Mass., Mary's Pond. Schoodic salmon, 1879, 1880.

Rochester, Mich., private pond. California salmon, 1878.

Rochester, Minn., Orouo River. California salmon, 1877.
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Eochester, Minn., South Branch of Zumbro Eiver. California salmon,

1877.

Eockaway Eiver, Dover, N. J. Penobscot salmon, 1875.

Eockaway Eiver, Somerset County, K J. California salmon, 1879.

Eockbridge County, Va., Buffalo Creek. Schoodic salmon, 1877.

Eockbridge County, Va., Irish Creek. Schoodic salmon, 1877.

Eockbridge County, Va., tributary of James Eiver. California salmon,

187C.

Eockbridge County, Va. (See Alone, Va.; Buffalo Mills, Va.; Colliers-

town, Va.; Kerr's Creek Bridge, Va.; Lexington, Va.; Monmouth
Church, Va.)

Eockcastle County, Ky., Hardin Durham's Branch. California salmon,

1877.

Eockcastle County, Ky., Bound Stone Creek. California salmon, 1877.

Eock Church, Cecil Couuty, Md., Little Elk Eiver. California salmon,

1878.

Eock County, Wis., Janesville, Wis., Milton, Wis.

Eock Creek, Eockville, Md. California trout, 1880.

Eockdale County, Ga. (See Conyers, Ga.)

Eockford, 111., Eock Eiver. California salmon, 1874, 1875, 1879; shad,

1874, 1875, 1878.

Eockford, 111., Kent's Creek. California salmon, 1877.

Eock Hill, S. C, Catawba Eiver. Shad, 1880.

Eockingham County, N. H. (See Eaymond, N. H.)

Eockingham County, N. C, Moyo Eiver. Schoodic salmon, 1878.

Eockingham, Vt., Saxton Eiver. Penobscot salmon, 1874.

Eockingham County, Va. (See Burnt Bridge, Va.)

Eock Pond, Georgetown, Mass. Schoodic salmon, 1877.

Eock Eiver, Eockford, 111. California salmon, 1874, 1875, 1879; shad,

1874, 1875, 1878.

Eock Eiver, tributaries of. 111. California salmon, 187G, 1877.

Eock Eiver. (See tributaries: Madison Lake, Sugar Eiver, Pecatouica

Eiver, Knapp's Creek, Brown's Creek, Kent's Creek.)

Eockville, Conn., Snipsic Lake. Schoodic salmon, 1870, 1877, 1878, 1879.

Eockville, Md., Eock Creek. California trout, 1880.

Eocky Mount, N. C, Tar Eiver. Shad, 1879, 1879.

Eocky Eun, Md. California trout, 1880.

Eogers Lake, Lyme, Conn. Schoodic salmon, 1876, 1878, 1880,

Eogers Pond, Branford, Conn. Schoodic salmon, 1877.

Eogers Eiver, Wayne County, Mich. California salmon, 1879.

Eoland Lake, pond tributary to. Green Spring, Md. California trout,

1880; Schoodic salmon, 1880.

Eolling Fork, Xorth and East Forks of, Marion County, Ky. Cali-

fornia salmon, 1877.

Eolling Fork of Salt Eiver, Nelson County, Ky. California salmon,

1877.



] OOO REPORT OF COMMISSIONER OF FISH AND FISHERIES. [90]

Rome City, Ind. Rome City Lake. Wbitefish, 1876.

Rome City Lake, Rome City, lud. Wbitefish, 1876.

Rome, Ga., Coosa River. Shad, 1875.

Ro . e, N. Y., Mohawk River. Penobscot salmon, 1875.

Romeo, Mich., private ponds. California salmon, 1879.

Romuey, W.Va., Mill Run. California trout, 1880.

Romney, W.Va., Pond at Institution for Deaf, &c. Schoodic salmon,

1879, 1879.

Romney, W.Va., South Branch of Potomac River. Schocdic salmon^
1879.

Romney, W.Va., South Fork of Potomac River. California salmon, 1876.

Ronceverte, W.Va., Greenbrier River. California salmon, 1878, 1879,

1880; shad, 1873, 1879.

Koney Lake, Clare County, Mich. Schoodic salmon, 1878.

Roosevelt Creek, Sayville, K Y. California salmon, 1874.

Root River, Olmstead County, Minn. California salmon, 1877, 1877.

Root River, Middle Branch of, Fillmore County, Minn. California sal-

mon, 1878.

Root kiver, tributary of, Lanesborough, Minn. California salmon, 1876.

Root River, tributary of. Pilot Mound, Minn. California salmon, 1878.

Root River, tributary of, Sjiring Valley, Minn. California salmon, 1878.

Root River, North Branch of, Fillmore County, Minn. California sal-

mon, 1878, 1878.

Root River, South Branch of, Fillmore County, Minn. California sal-

mon, 1878.

Roscommon County, Mich., Au Sable River. Penobscot salmon, 1873.

Roscommon County, Mich., Higgins Lake. California salmon, 1879f
Penobscot saluion, 1874; Schoodic salmon, 1880.

Rose Lake, Le Roy, Mich. Whitetish, 1876.

Roslyn, N. Y., streams. California salmon, 1876, 1877.

Ross, Mich., lake tributary to Kalamazoo River. California salmon^

1873.

Rouge River, Dearborn, Mich. California salmon, 1875.

Rouge River, Northville, Mich. California salmon, 1876; Schoodic sal-

mon, 1878; whitefish, 1876, 1876, 1876.

Rouge River, Oakland County, Mich. California salmon, 1875.

Rouge River. (See tributary: Yerkes Lake.)

Rough Creek, Hardin County, Ky. California salmon, 1877.

Ronndaway Creek, R. R. crossing, Madison County, La. Shad, 1879.

Round Lake, Anoka County, Minn. California salmon, 1877, 1877.

Round Lake, Chelsea, Mieh. Whitefish, 1876.

Round Lake, Chenango County, N. Y. California salmon, 1874.

Round Lake, Clinton County, Mich. California salmon, 1875.

Round Lake, Linden, Mich. Whitefish, 1876.

Round Lake, Noble County, Minn. (California salmon, 1880.

Round Lake, Oceana County, Mich. California salmon, 1879.
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Koimd Lake, Petosky, Mich. Wbitefisb, 187G.

Eoiind Lake, Washington County, Minu. California salmon, 1876.

Bound Pond, Ridgefield, Conn. Schoodic salmon, 1879.

Round Stone Creek, Rockcastle County, Ky. California salmon, 1877.

Rowan County, N. C, Yadkin River. Shad, 1877.

Rowan County, N. (3. (See Salisbury, N. C.)

Rowlandville, Md., Octorora Creek. California salmon, 1876.

Eowlesbnrgh, W.Va., Cheat River. Shad, 1879.

Royal ton, Yt., White River. Penobscot salmon, 1874.

Rush Creek, Fillmore County, Minn. California salmon, 1878.

Rush Lake, Chisago County, Minn. California salmon, 1877.

Rush Lake, Slierburne County, Minn. California salmon, 1878.

Russell Creek, Adair County, Ky. California salmon, 1876.

Rutland County, Yt. (See Castleton, Yt.; Hubbardton, Yt.)

Sabine River, Mineola, Tex. Shad, 1879.

Sacramento River, Tehama, Cal Shad, 1873, 1876, 1877, 1878, 1880.

Sacramento River, tributary of. Redding, Cal. Penobscot salmon, 1874.

Sacramento River, tributary of, San Francisco, Cal. California salmon,

1876.

Sacramento River. (See tributary: McCloud River.)

Saginaw County, Mich., Cass River. California salmon, 1879.

Saginaw River. (See tributaries: Flint River, Tattabawassee Rivei^

and Cass River.)

Saint Clair County, 111. (See Belleville, 111.)

Saint Clair County, Mich. (See Port Huron, Mich.)

Saint Clair Lake (See tributaries: Clinton River, Lord's Lake, Black

River, Orchard Lake, Wall's Lake, Whitmore Lake, Gun Lake, Bar-

rier's Lake, and Diamond Lake.)

Saint Clair River, Port Huron, Mich. California sahnon, 1875.

Saint Croix River, Chisago County, Minn. California salmon, 1875, 1875.

Saint Croix River, Ramsey County', Minn. Calilbrnia salmon, 1875,

1875, 1875.

Saint Croix River, Stillwater, Minn. California salmon, 1876.

Saint Croix River, tributary of. Me. Penobscot salmon, 1873.

Saint Croix River, tributaries of. Pine City, Minn. Caliioruia salmon,

1877.

Saint Croix River. (See tributaries: Keen's Lake Stream, Schoodic

Lakes, Silver Lake, and Elmo Lake.)

Saint Francis River, Arcadia, Mo. Shad, 1879.

Saint Francis River, Wayne County, Mo. California salmon, 1879.

Saint Genevieve County, Mo. (See Saint Mary's, Mo.)

Saint James Lake, Watonwan County, Minn. California salmon, 1877.

Saint James, Md., pond. California trout, 1880.

Saint Johnsbury, Yt., small ponds tributary to Connecticut River.

Schoodic salmon, 1878.
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Saint John's Lake, Stearns County, Minn. California salmon, 1878.

Saint Josei)h County, Mich. (See Colon, Mich.; Three Rivers, Mich.)

Saint Joseph, Mich., North Branch Saint Joseph's Eiver. Penobscot

salmon, 1873.

Saint Joseph, Mich., ponds. California salmon, 1875, 1878.

Saint Joseph, Mo., Missouri River. Shad, 1877; California salmon, 1880.

Saint Joseph River, Elkhart, Ind. Shad, 1874.

Saint Joseph River, headwaters of, Hillsdale County, Mich. Penob-

scot salmon, 1873.

Saint Joseph River, Mies, Mich. California salmon, 1875; shad, 1873.

Saint Joseph River, Kortli Branch, Mich. Penobscot salmon, 1873,

1873, 1873.

Saint Joseph River, Three Rivers, Mich. California salmon, 1876.

Saint Joseph River, tributaries of, Mich. Penobscot salmon, 1873.

Saint Joseph River. (See tributaries: Butternut Creek, Sand Creek,

Portage River, Indian Lake, Cold Water Lake, Lake of the Woods,

Morrison Lake, Barrow Lake, Muncy Lake, Diamond Lake, Sturgeon

Lake, Indian Creek, Dowagiac River, Williams Creek, Pearine Creek,

Pokagou Creek, Miller Creek.)

Saint Louis County, Minn., Fond du Lac. Schoodic salmon, 1875.

Saint Louis County, Minn. (See Duluth, Minn.; Fond du Lac, Minn.)

Saint Louis County, Mo. (See Saint Louis, Mo.)

Saint Louis, Mo., Mississippi River. Shad, 1877, 1878.

Saint Louis River, Fond du Lac, Minn. California salmon, 1878.

Saint Louis River, Pine (bounty, Minn. California salmon, 1875, 1875.

Saint Malachy's Lake, Swift County, Minn. California salmon, 1877.

Saint Marks, Cecil County, Md., Big Elk River. California salmon,

1879.

Saint Mary's, Mo., Saline River. California salmon, 1879.

Saint Mary's Lake, Swift County, Minn. California salmon, 1877.

Saint Mary's River, tributary of, Mich. Penobscot salmon, 1874.

Saint IMichael's River, Berlin, Md. Shad, 1879.

Saint Paul and Pacific Railroad Streams, Minn. California salmon, 1876.

Saint Paul, Minn., Mississippi River. Shad, 1872, 1874, 1877.

Saint Peter, Minn., Minnesota River. Penobscot salmon, 1875.

Salamanca, IST. Y., Allegheny River. Shad, 1872.

Salem, Conn., Gardiner's Lake. Schoodic salmon, 1876, 1877, 1878,

1879.

Salem County, N. J. (See Allowaystown, N. J.; Woodstown, IS". J.)

Salem Creek, Woodstown, N. J. California salmon, 1876.

Salem, Mass., Suntaug Lake. Schoodic salmon, 1878.

Salem, Mass., Wenham Lake. Schoodic salmon, 1878.

Salem, Va., Lake Spring. Schoodic salmon, 1880.

Salem, Va., Roanoke River. California salmon, 1880; shad, 1878.

Salem, Va., tributary of Roanoke River. California salmon, 1874.

California salmon, 1878, 1879, 1880.
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Saline County, Ark., Saline Eiver. Shad, 1879.

Saline County, Ark. (See Benton, Ark.)

Saline County, Kans., Solomon Eiver. Shad, 1879.

Saline County, Kans. (See Brookville, Kans.; Salina, Kaus.)

Saline Eiver, Benton, Ark. Shad, 1878; California salmon, 1878, 1878'

Saline Eiver, Saint Mary, Mo. California salmon, 1879.

Saline Eiver, Saline County, Ai^k. Shad, 1879.

Saline Eiver, Salina, Kans. California salmon, 1878, 1879, 1880.

Salisbury, Ala., Tallapoosa Eiver. Shad, 1878.

Salisbury, Bucks County, Pa., Aquetong Lake. Schoodic salmon, 1878.

Salisbury, Conn., Twin Lakes. Schoodic salmon, 1877, 1878.

Salisbury, Md., Wicomico Eiver. California salmon, 1879, 1879, 1880,

1880; shad, 1877, 1878, 1870.

Salisbury, N. C, Yadkin Eiver. California salmon, 1877, 1877, 1879.

Salisbury, Eowan County, jS". C, ponds tributary to Yadkin Eiver.

Schoodic salmon, 1878; shad, 1878, 1879.

Salisbury, Vt., Dunmore Lake. Schoodic salmon, 1876.

Salmon Creek, Avoca, N. C. Shad, 1878, 1878, 1879, 1879.

Salmon Creek, Mich. Penobscot salmon, 1874.

Salmon Creek, The Mill, N. C. Shad, 1878.

Salmon Falls Eiver. (See tributary: Fewechewaurrock Lake, Tri Echo

Lake, Lorewell's Pond, Cook's Pond.)

Salmon Lake, Cass County. California salmon, 1879.

Salmon Eiver, Granby, Conn. Schoodic salmon, 1880.

Salmon Eiver, N. Y. California salmon, 1873.

Salmon Eiver, N. Y. Penobscot salmon, 1873.

Salmon Eiver, Peru, N. Y. Penobscot salmon, 1875.

Salmon Eiver, Sand Bank, N. Y. California salmon, 1874.

Salmon Eun, K. J. Penobscot salmon, 1873.

Salmon Stream, Me. Penobscot salmon, 1874, 1875.

Salt Creek, Mexico, Mo. Shad, 1877.

Salt Lake. (See tributaries: Jordan Eiver, Ogden and Weber Elvers,

and Upper Bear Eiver.)

Salt Lake County, Utah. (See Jordan, Utah.)

Saltonstall Lake, East Haven, Conn. Schoodic salmon, 1877, 1878,

1S79.

Salt Eiver, Shelby County, Mo. California salmon, 1880; shad, 1880.

Salt Eiver, Shepherdsville, Ky. Shad, 1879, 1880.

Saltville, Va., North Fork, Holstein. Schoodic salmon, 1880.

Saluda Eiver, Greenville, S. C. California salmon, 1880.

Saluda Eiver, S. C. California salmon, 1880.

Sampson County, N. C, Six Euns. Shad, 1877.

Sampson County, N. C. (See Six Euns, N. C.)

San Antonio Eiver, San Antonio, Tex. Shad, 1879.

San Antonio, Tex., San Antonio Eiver. Shad, 1879.

Sand Bank, N. Y., Beaver Creek. California salmon, 1874.

S. Mis. 110 64
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Sand Bank, IS". Y., Salmon River. California salmon, 1874.

Sand Creek, Hillsdale County, Mich. California salmon, 1873.

Sand Lake, 111., Deep Lake. California salmon, 187G.

Sandstone Creek, Mich. California salmon, 1874.

Sandusky County, Ohio. (See Fremont, Ohio.)

Sandusky Eiver, Bucyrus, Ohio. California salmon, 1874.

Sandusky Eiver, Fremont, Ohio. California salmon, 1880; Penobscot

salmon, 1875; Schoodic salmon, 1870; shad, 1874, 1878, 1879, 1880.

Sandwich, Mass., Spectacle Pond. Schoodic salmon, 1876, 1877, 1880.

Sandwich, N. H., Adams' Pond. Schoodic salmon, 1880.

Sandwich, N. H., ISTorth Pond. Schoodic salmon, 1880.

Sandwich, I^. H., pond. Schoodic salmon, 1879.

Sandy Branch, Cecil County, Md., Sassafras River. California salmon,

1879.

Sandy Creek, Orleans County, K. Y. California salmon, 1874.

Sandy Hook, Conn., Halfway River. Schoodic salmon, 1880.

Sandy Lake, Cass County, Minn. Schoodic salmon, 1879.

Sandy Pond, Lincoln, Mass. Schoodic salmon, 1876, 1877.

Sandy Spring, Md., pond. California salmon ; Schoodic salmon, 1880.

Sandy Spring, Md., stream. California trout, 1880.

Sandy Spring, Md., pond. Schoodic salmon, 1880.

San Francisco, Cal., Laguna Honda. Schoodic salmon, 1878.

San Francisco, CaL, tributary of Sacramento River. California sal-

mon, 1876.

San Francisco, Cal., Woodward's Aquarium. Schoodic salmon, 1878.

San Francisco County, Cal. (See San Francisco, Cal.)

San Jose Water Co's Reservoir, Cal. Whitefish, 1879.

San Marcus River, Luling, Tex. Shad, 1879.

San Mateo County, Cal., Felch's Lake. Schoodic salmon, 1878.

Santa Clara County, Cal., San Jose Water Company's Reservoir. White-

fish, 1879.

Santee River. (See tributaries : Broad River, Catawba River, Broad

River, and Saluda River.)

Sappington, Anne Arundel County, Md., tributary of Patuxent River.

1879.

Sequoit Creek, N. Y. California salmon, 1874.

Sarauac River, West Plattsburgh, N. Y. Penobscot salmon, 1875.

Sassafras River, Cecil County, Md. California salmon, 1880.

Sassafras River, Frederick, Md. California salmon, 1876.

Sassafras River, Md. Shad, 1877.

Sassafras River, Middletown, Md. Shad, 1879.

Sassafras River, Sandy Branch, Md. California salmon, 1879.

Satucket River, East Bridgewater, Mass. Schoodic salmon, 1877, 1878.

Saugatuck River, Conn. California salmon, 1876.

Saugatuck River, Westport, Conu. Penobscot salmon, 1875.

Saugatuck River. (See tributary: Main River.)
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Saugus Eiver, Mass. California salmon, 1876, 1877.

Sauk County, Wis., Spirit Lake. California salmon, 1877.

Sauk Lake, Todd County, Minn. California salmon, 1877.

Sauk Kiver, Stearns County, Minn. California salmon, 1877.

Sauk River. (See tributaries: Osakin Lake and Pearl Lake.)

Saunders' Spring Branch, Scott County, Ky. California salmon, 1876.

Sautaug Lake, Lyunfield, Mass. Schoodic salmon, 1879.

Savage Creek, Franklinville, Md. California salmon, 1874.

Savage, Md., Middle Patuxent Eiver. California salmon, 1878, 1878,

1878. 1879.

Savage, Md., Patuxent Eiver. California salmon, 1880; shad, 1879,

1880 (5 items).

Savage, Md., Little Patuxent Eiver. California salmon, 1875, 1876,

1876, 1876.

Savage, Md., Patuxent Eiver. California salmon, 1874, 1876, 1879.

Savage Eiver, Swanton, Md. California salmon, 1877.

Savannah Eiver, tributary of, Toca, Ga. California salmon, 1877.

Savannah Eiver. (See triburary : Tugaloo Eiver.)

Saxton Eiver, Eockiugham, Vt. Penobscot salmon, 1874.

Sayville, IST. Y., Eoosevelt Creek. California salmon, 1874.

Sayville, N. Y., Willow Brook. California salmon, 1876, 1877.

Scantic Eiver, Windsor, Conn. Schoodic salmon, 1880.

Schell City, Mo., Osage Eiver. California salmon, 1880; shad, 1880.

Schoodic Lakes, Dobsis Stream, Me. Penobscot salmon, 1874.

School Section, Washington County, Minn. California salmon, 1876.

Schuylkill County, Pa., Schuylkill Eiver. Schoodic salmon, 1878.

Schuylkill County, Pa. (See Swatara, Pa.)

Schuylkill Eiver, Philadelphia, Pa. California salmon, 1877.

Schuylkill Eiver, Pottstown, Pa. California salmon, 1878.

Schuylkill Eiver, Eeading, Pa. California salmon, 1875, 1878.

Schuylkill Eiver, Schuylkill County, Pa. Schoodic salmon, 1878.

Sciutman's Mill, Cecil County, Md., Big Elk Eiver. California salmon,

1878. 1880.

Scioto Eiver, Columbus, Ohio. Shad, 1875, 1876.

Scioto Eiver. (See tributary: Licking Eeservoir.)

Scituate Ponds, West Scituate, Mass. Schoodic salmon, 1879, 1879.

Scotch Hall Fishery, N. C. (See Avoca, K C.)

Scott County, Iowa. (See Big Eock, Iowa; Dixon, Iowa.)

Scott County, Ky., Big Spring Branch. California salmon, 1876.

Scott County, Ky., Elkhorn Creek. Shad, 1878.

Scott County, Ky., Cane's Eun. California salmon, 1876.

Scott County, Ky., Lane's Eun. California salmon, 1876.

Scott County, Ky., McConnell's Eun. California salmon, 1876.

Scott County, Ky., Saunders' Spring Branch. California salmon, 1876.

Scott County, Ky., Thomas' Spring Branch. California salmon, 1876.

Scott County, Minn., Credit Lake. California salmon, 1878.
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Scott County, Minn., lake. California salmon, 1876.

Scott County, Minn., O'Dowd's Lake. California salmon, 1877, 1878.

Scott County, Minn., Prior Lake. California salmon, 1876, 1877, 1877,

1877, 1878.

Scott County, Minn., Spring Lake. California salmon, 1878.

Scrautou, Pa., Paupock Lake. Schoodic salmon, 1879.

Scrantou, Pa., Tobyhanna Lake. Schoodic salmon, 1879.

Seaford, Del., Little Xanticoke River. California salmon, 1880.

Seaford, Del., Nanticoke River. California salmon, 1876, 1878, 1880

j

shad, 1877, 1879, 1880.

Searle's Pond, Foster, R. I. Schoodic salmon, 1876.

Sebec Lake, Me. Penobscot salmon, 1874.

Seboois River, Howland, Me. Penobscot salmon, 1875.

Seboois River, Howland, Me. Penobscot salmon, 1874.

Seboois River, Whitney Ridge, Me. Penobscot salmon, 1874.

Seguiu, Tex., Guadalupe River. Shad, 1879.

Seneca, S. C, Seneca River. California salmon, 1878; shad, 1880.

Seneca County, K. Y., Seneca Lake. California salmon, 1874.

Seneca Lake, Seneca County, N. Y. California salmon, 1874.

Seneca River, Seneca, S. C. California salmon, 1878; shad, 1880.

Seneca River, S. C. California trout, 1880; California salmon, 1880,

1880 ; Schoodic salmon, 1880.

Sequoit Creek, Oneida County, N. Y. California salmon, 1875.

Sereno Lake, Nevada County, Cal. Schoodic salmon, 1878.

Sereno Lake, Placer County, Cal. Schoodic salmon, 1878.

Sereno Lake, Summit, Placer County, Cal. Whitefish, 1877.

Severance's Ponds, Wis. California salmon, 1879.

Seymour Lake, Morgan, Vt. Schoodic salmon, 1876.

Shadwell, Va., Rivanna River. Shad, 1878.

Shady Oak Lake, Minn. California salmon, 1877.

Sharon, Mass., ponds. Schoodic salmon, 1880.

Sharon Si)rings, Va., Korth Fork Holstou River. Calift)rnia salmon,

1880.

Sharon's Run, Northeast, Md. California salmon, 1880.

Shasta County, Cal. (See Baird, Cal.; Redding, Cal.)

Shawano County, Wis. (See Keshena, Wis.)

Shawnee County, Kans. (See Silver Lake, Kans. ; Topeka, Kans.)

Shawngum Lake, N. J. California salmon, 1879.

Shawshine River, Billerica, Mass. Schoodic salmon, 1877.

Sheboygan County, Wis., Elkhart Lake. Penobscot salmon, 1876.

Shelby County, Ky., Clear Creek. California salmon, 1876.

Shelby County, Ky., Gist Creek. California salmon, 1876.

Shelby County, Ky., Salt River. Shad, 1880.

Shelby County, Ohio. (See Sidney, Ohio.)

Shelby County, Tenn. (See Memphis, Tenu.)

Shell Rock River, Iowa. California salmon, 1878.
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Shenandoah County, Va. (See Mount Jackson, Va.; Strasburgh, Va.).

Shenandoah River, North Fork of, Mount Jackson,Va. California sal-

mon, 1876.

Shenandoah Eiver, North Fork of, Strasburgh, Va. California salmon,

187G.

Shenandoah Kiver, Riverton,Va. Shad, 1878.

Shenandoah Kiver, South Branch of,Va. Schoodic salmon, 1877.

Shenandoah River. (See tributaries: Cedar Creek, North Fork, and
South Eiver.)

Shepherd's Lake, Ringwood, N. J. Schoodic salmon, 1879.

Shepherd's Pond, Morris County, N. J. Whitefish, 1876.

Shepherdsville, Ky., Salt River. Shad, 1879, 1880.

Sheppard's Brook, Battle Creek, Mich. California trout, 1880.

Sherburne County, Minn., Big Lake. California salmon, 1876.

Sherburne County, Minn., Briggs' Lake. California salmon, 1877, 1878.

Sherburne County, Minn., Clear Lake. California salmon, 1877.

Sherburne County, Minn., Hand Lake. California salmon, 1876.

Sherburne County, Minn., Lake Jidia. California salmon, 1878.

Sherburne County, Minn., Rush Lake. California salmon, 1878.

Sherman, Conn., Green Pond. Schoodic salmon, 1878, 1879.

Sherman, Coun., Square Pond. Schoodic salmon, 1878.

Shetucket River, Conn. California salmon, 1874.

Shetucket River, Willimantic, Conn. Penobscot salmon, 1875.

Shetucket waters, Windham, Conn. Schoodic salmon, 1876.

Shiawassee County, Mich. (See Corunna Mich. ; Owosso, Mich.)

Shiawassee River, Corunna, Mich. Shad, 1874.

Shiawassee River, Holly, Mich. California salmon, 1876.

Shiawassee River, Owasso, Mich. California salmon, 1875.

Shields Lake, Rice County, Minn. California salmon, 1876, 1878.

Shoal Creek, Neosha, Mo. Shad, 1878.

Shoemaker's Eddy, Shoemaker's, Pa., Delaware River. California sal-

mon, 1878, 1879, 1880 (11 items).

Sibley Couuty, Minn., Silver Lake. California salmon, 1877 ; Penob-

scot salmon, 1879.

Sibley County, Minn., Horseshoe Lake. California salmon, 1877.

Sidney, Ohio, Little Miami River. California salmon, 1875.

Silver Creek, Madison County, Ky. California salmon, 1876.

Silver Creek, De Witt, Clinton County, Iowa. Schoodic salmon, 1878,

Silver Creek, Iowa. California salmon, 1878.

Silver Creek, Juab County, Utah. California salmon, 1876.

Silver Lake, Dexter, Mich. California salmou, 1878; whitefish, 1876.

Silver Lake, Dutchess County, N. Y. California salmon, 1874.

Silver Lake, Houston County, Minn. California salmon, 1878.

Silver Lake, Kans., Silver Lake. California salmon, 1878, 1879.

Silver Lake, Linden, Mich. Whitefish, 1876.

Silver Lake, Madison, N. H. Schoodic salmon, 1878.
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Silver Lake, N. J. California salmon, 1879.

Silver Lake, Portage, Wis. California salmon, 1878.

Silver Lake, Sibley County, Minn. California salmou, 1877.

Silver Lake, Silver Lake, Kans. California salmon, 1878, 1879.

Silver Lake, Stearns County, Minn. California salmou, 1877.

Silver Lake, Washington County, Minn. California salmon, 1877, 1879.

Silver Lake, Wis. Schoodic salmou, 1879.

Silver Lake, Woodstock, Mich. California salmon, 1878.

Sinking Creek, Lewisburgh, Greenbrier County, W. Va. California

salmon, 1878.

Sinnemahoning, Potter County, Pa. California salmon, 1879.

Sioux City, Iowa, Floyd Eiver. California salmon, 1875.

Sioux Eiver, Iowa. California salmon, 1879.

Sioux Eiver. (See tributary: Spirit Lake.)

Sir John's Eun, W. Va., Potomac Eiver. California salmon, 1875, 1877,

1878.

Sister Lakes, Van Buren County, Mich. California salmon, 1878.

Six Euns, Duplin County, I?. 0. Shad, 1879.

Six Euns, Sampson County, N. C. Shad, 1878.

Six Euns, Warsaw, N. C. Shad, 1879, 1879.

Sixteen Lake, Allegan County, Mich, California salmon, 1879.

Skaneateles, N. Y., Oswego Eiver. California salmon, 1874, 1875.

Skee]man's Pond, Wabasha County, Minn. Schoodic salmon, 1879.

Skillmans Pond, Eed Wing, Minn. California salmon, 1877 ; Schoodic

salmon, 1877.

Skunk Eiver, Iowa. California salmon, 1878, 1879.

Slabtown, Frederick County, Md., Owens Creek. California salmon,

1874, 1876, 1876, 1876.

Slatersville Branch, E. I. Penobscot salmon, 1874, 1875, 1875, 1876.

Slatersville Eiver, E. I. California salmon, 1875.

Sleepy Eye Lake, Brown County, Minn. California salmon, 1878.

Smith Fork of Platte Eiver, Clinton County, Mo. California salmon,

1880.

Smith Pond, Norfolk, Conn. Schoodic salmon, 1876.

Smith's Ferry, Mass., Connecticut Eiver. Shad, 1874, 1875, 1877.

Smith's Grove, Ky., pond. Schoodic salmon, 1878.

Smith's Pond, Wolfeborough, N. C. California salmon, 1879.

Smoky Hill Eiver, Ellis, Kans. California salmon, 1880.

Smoky Hill Eiver, Ellsworth County, Kans. Schoodic salmon, 1879.

Smoky Hill Eiver, Ellsworth, Kans. California salmon, 1877, 1878,

1879, 1880; shad, 1879.

Smoky Hill Eiver, Hayes City, Kans. California salmon, 1880.

Smoky Hill Eiver, Fort Harker, Kans. California salmon, 1880.

Smoky Hill Eiver. (See tributaries : Saline Eiver, Spring Creek, Big

Creek, Chapman's Creek, Solomou and Salina Eivers.)

Smyth County, Va., Holston Eiver. Schoodic salmon, 1877.
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Smyth County, Va. (See Atkin's Tank, Va.)

Snipsic Lake, Eockville, Conn. Schoodic salmon, 1876, 1877, 1878,

1879.

Snow Hill, Md., Pocomoke Eiver. California salmon, 1878.

Snow Hill, Md., Pocomoke River. Shad, 1878.

Snow's Pond, North Rochester, Mass. Schoodic salmon, 1878.

Snyder County, Pa., Peun's Creek. California salmon, 1877.

Soft Water Lake, Kent County Mich. California salmon, 1876.

Soldier River, Topeka, Kans. California salmon, 1878, 1879.

Solomon City, Kans., Solomon River. California salmon, 1878, 1879,

1880.

Solomon River, Beloit, Kans. California salmon, 1878, 1879.

Solomon River, Saline, Kans. Shad, 1879.

Solomon River, Solomon City, Kans. California salmon, 1878, 1879,

1880.

Somerset County, Md. (See Crisfield, Md.; Eden, Md.; Princess

Anne, Md.; Newtown, Md.)

Somerset County, N. J., North Branch Earitan Eiver. California sal-

mon, 1879.

Somerset County, N. J., Rockaway River. California salmon, 1879.

Somerset County, N. J. (See Raritan, N. J. ; South Branch, N. J.)

Somerset County, Pa. Schoodic salmon, 1878.

Somerset, Ky., Cumberland River. Shad, 1878.

Somerset, Ky., Pitman Creek. Schoodic salmon, 1878.

Somerset, Mich., Rasin River. California salmon, 1875.

Sonoma County, Cal., Mark West Creek. Whitefish, 1879.

South Abington, Mass. Schoodic salmon, 1876.

South Anne River. (See tributary : Little River.)

Southard's Lake, Raisin Centre, Mich. California salmon, 1878.

South Branch, N. J., South Branch of Raritan River. Penobscot
salmon, 1875.

South Carver, Mass. Schoodic salmon, 1876.

South Chicago, 111., Calumet Eiver. Shad, 1873.

South Coventry, Conn., Wangambourg Pond. Schoodic salmon, 1877.

South Coventry, Conn., Waramaug Pond. Schoodic salmon, 1878, 1879.

South Coventry, Conn., Waugaboniz Lake. Schoodic salmon, 1879.

South Elkhorn, Woodford County, Ky. California salmon, 1877.

South Fork Eiver, Morganton, N. C. California salmon, 1879.

South Hadley Falls, Mass., Connecticut Eiver. Shad, 1875, 1876, 1877,

1877.

Southampton County, Va. (See Franklin, Va.)

South Kent, Conn., Spectacle Pond. Schoodic salmon, 1876.

South Lawn, 111., Calumet Eiver. Penobscot salmon, 1874.

South Platte. (See tributaries : Green Lake and Clear Lake.)

Southport, Conn., Mill River. Penobscot salmon, 1875, 1877.

Southport, Conn., Perry's Pond. Schoodic salmon, 1880.
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Soutliport, Conn., Southport Pond. Schoodic salmon, 1879.

Southport Pond, Southport, Conn. Schoodic salmon, 1879.

Southport River, (See tributary : Main Kiver.)

South River, Greenville, Va. California salmon, 1878.

South River, Lexington, Va. California salmon, 1878, 1880; Schoodic

salmon, 1879.

South River, Waynesborough, Va. Shad, 1878.

South Toledo, Ohio, Maumee River. California salmon, 1877.

South Vernon, Windham County, Vt., Connecticut River. Shad, 1875,

1875.

South Weymouth, Mass., Weymouth Great Pond. Schoodic salmon,

1876, 1877, 1878.

South Windham, Conn., Balahack Brook. Schoodic salmon, 1877.

Spartanburgh County, S. C. (See Gaffney City, S. C.; Spartanburgh,

Court-House, S. C.

Spartanburgh Court-House, S. C, Broad River. Shad, 1876.

Spartanburgh Court-House, S. C, Packlette River. California salmon,

1879.

Sparta, Wis., La Crosse River. California salmon, 1879.

Spectacle Pond, Sandwich, Mass. Schoodic salmon, 1876, 1877, 1880.

Spectacle Pond, South Kent, Conn. Schoodic salmon, 1876.

Spectacle Ponds, Kent, Conn. Schoodic salmon, 1877, 1878.

Spencer County, Ky. (See Taylorsville, Ky.)

Spencer Creek, Montgomery County, Ky. California salmon, 1877.

Spencerville, Md., Patuxent River. California salmon, 1878.

Spencerville, Md., tributary of Patuxent River. Schoodic salmon, 1878.

Spesutie I^Tarrows, Havre de Grace, Md. Shad, 1877 (12 deposits), 1878

(10 deposits), 1879 (15 deposits), 1880 (10 deposits).

Spirit Lake, Iowa. Penobscot salmon, 1876.

Spirit Lake, Sauk County, Wis. California salmon, 1877.

Spofford Lake, Che:sterfield, N. H. Schoodic salmon, 1880.

Spot Pond, Stoneham, Mass. Schoodic salmon, 1878.

Sprague's Pond, Charlotte, Me. Schoodic salmon, 1878.

Spring Branch, Iowa. California salmon, 1879.

Spring Brook Creek, Kalamazoo, Mich. California salmon, 1874.

Spring Brook, Cayuga County, N. Y. California salmon, 1879.

Spring Brook, Ontario County, N. Y. California salmon, 1879.

Spring Brook, Toledo, Ohio. California salmon, 1880.

Spring Brook, Wheatland, N. Y. California salmon, 1878.

Spring Creek, Bellefonte, Pa. California salmon, 1874.

Spring Creek, Brookville, Kans. California salmon, 1878, 1879.

Spring Creek, Caledonia, Livingston County, K. Y. Schoodic salmon,

1878.

Spring Creek, Delaware, Iowa. California salmon, 1875.

Spring Creek, Fillmore County, Minn. California salmon, 1878.

Spring Creek, Fort Harker, Kans. Schoodic salmon, 1880.
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Spring Creek, Livingston County, K Y. California salmon, 1879, 1879.

Spring Creek, Lodi, Wis. California salmon, 1878.

Spring Creek, Monroe County, l!T. Y. California salmon, 1878, 1878.

Spring Creek, I^ewville, Pa. California salmon, 1877.

Spring Creek, Oneida County, N. Y. California salmon, 1878.

Spring Creek, Eice County, Minn. California salmon, 1878.

Spring Creek, Trivoli, Kaus. Schoodic salmon, 1880.

Spring Creek, Tompkins County, N. Y. California salmon, 1878.

Spring Creek, Wetmore, Kans. California salmon, 1878, 1879.

Springfield, Mo., James Eiver. Shad, 1877.

Springfield, N. H., Star Pond. Schoodic salmon, 1879.

Spring Lake, Dakota County, Minn. Schoodic salmon, 1879.

Spring Lake, Scott County, Minn. California salmon, 1878.

Spring Pond, Lynn, Mass. Schoodic salmon, 1878.

Spring Eiver, Carthage, Mo. California salmon, 1878, 1879.

Spring Valley, Minn., tributary of Eoot Eiver. California, salmon, 1878»

Spriugville, Iowa, Cedar Eiver. California salmon, 1875.

Spruce Creek, Herkimer County, N. Y. California salmon, 1874.

Spank Creek, Avon, Minn. California salmon, 1877.

Squam Lake, Holderness, N. H. Schoodic salmon, 1879.

Square Lake, Washington County, Minn. California salmon, 1876.

Square Pond, Sherman, Conn. Schoodic salmon, 1878.

Stacy, Minn., Goose Creek. California salmon, 1879.

Stafford Springs, Conn., Staftord Springs Eeservoir. Schoodic salmon,

1878, 1879.

Stafford Springs Eeservoir, Stafford Springs, Conn. Schoodic salmon,

]878, 1879.

Stark, K. H., North Pond. Schoodic salmon, 1880.

Star Pond, Springfield, N. H. Schoodic salmon, 1879.

Staunton Eiver, Big Spring Depot, Va. California salmon, 1876.

Staunton Eiver, Staunton Station, Va. Shad, 1875.

Staunton Eiver, Va. California salmon, 187-.

Staunton Station, Montgomery County, Va., Staunton Eiver. Shad,

1875.

Staunton, Va., Middle Eiver. Schoodic salmon, 1879.

Stearns County, Minn., Cornelian Lake. California salmon, 1877, 1878.

Stearns County, Minn., Grand Lake. California salmon, 1876, 1878.

Stearns County, Minn., Kimball Lake. California salmon, 1877, 1878.

Stearns County, Minn., Pearl Lake. California salmon, 1876, 1878.

Stearns County, Minn., Pleasant Lake. California salmon, 1876, 1877,

1878.

Stearns County, Minn., Saint John's Lake. California salmon, 1878.

Stearns County, Minn., Sauk Eiver. California salmon, 1877.

Stearns County, Minn., Silver Lake. California salmon, 1877.

Stearns County, Minn. (See Avon, Minn.)

Steele County, Minn., Owatonna Eiver. California salmon, 1876 ; Penob-

scot salmon, 1875 ; Schoodic salmon, 1875.
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Steele County, Minn. (See Owatonna, Minn.)

Steers' Pond, Forth Scituate, E. I. Schoodic salmon, 1876, 1878.

Stevens County, Minn. California salmon, 1876.

Stevens County, Minn., Donnelly Lake. California salmon, 1878.

Stevens County, Minn., Engie Lake. California salmon, 1878.

Stevens County, Minn., forks of Otter Tail and Bois des Sioux Elvers.

California salmon, 1877.

Stevens County, Minn., Frog Lake. California salmon, 1878.

Stevens County, Minn., Gavin's Lake. California salmon, 1878.

Stevens County, Minn., Lake Foss. California salmon, 1879.

Stevens County, Minn., McCarthy's Lake. California salmon, 1877.

Stevens County, Minn., Pomme de Terre Eiver. California salmon,

1877, 1877, 1877.

Stewartstown, N. H., Diamond Pond. Schoodic salmon, 1880.

Still Eiver, Brookfleld, Conn. Schoodic salmon, 1880.

Stillwater, Minn., Saint Croix Eiver. California salmon, 1876.

Stockbridge, Mass., Lake Mahkeenac. Schoodic salmon, 1878, 1879,

1880.

Stocker's Pond, Grantham, N. H. Schoodic salmon, 1879.

Stockton, Ga., Allapahaw Eiver. Shad, 1879.

Stokes County, N. C. {See Germanton, N. C.)

Stoneham, Mass., Spot Pond. Schoodic salmon, 1878.

Stoner Creek, Clark County, Ky. California salmon, 1876.

Stoney Branchj Bel Air, Md. California trout, 1880.

Stoney Eun, Baltimore, Md. California trout, 1880 ; Schoodic salmon,

1879.

Stoney Eun, Waverly, Md. California trout, 1880.

Stony Creek, Pa. California salmon, 1876.

Stony Lake, La Porte, Ind. Schoodic salmon, 1880.

Storm Lake, Iowa. Penobscot salmon, 1876.

Storm Lake, Iowa, Des Moines Eiver. California salmon, 1875.

Storm Lake, Iowa, Storm Lake. California salmon, 1875.

Storm Lake, Storm Lake, Iowa. California salmon, 1875.

Storm Spring, Iowa., tributary of Mississippi Eiver. California salmon,

1875.

Strafford County, N. fl. (See Milton, K H. ; New Durham, N. H.)

Straits Lake, Oak County, Mich. Whitefish, 1876.

Stranger, Kans., Stranger Eiver. California salmon, 1878, 1879.

Stranger Eiver, Stranger, Kans. California salmon, 1878, 1879.

Strasburgh, Va., Cedar Creek. California salmon, 1876.

Strasburgh, Va., North Fork, Shenandoah Eiver. California salmon,

1876.

String Lake, Cottonwood County, Minn. California salmon, 1876.

Strode's Creek, Clark County, Ky. California salmon, 1876.

Strouble's Creek, Va. Schoodic salmon, 1878.
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Strubel's Lake, Audover, Sussex County, N. J. Scboodic salmon,

1878.

Sturgeon Lake, Colton, Mich. California salmon, 1876.

Style's Pond, Waterford, Yt. Schoodic salmon, 1878.

Sucker Brook, Fall River, Mass. Schoodic salmon, 1878.

Sudbury Eiver, Framingham, Mass. Schoodic salmon, 1876, 1877.

Suiiblk County, N. Y. (See Sayville, K Y.)

Suffolk, Ya., south branch of Nausemond Eiver. Shad, 1878.

Sugar Lake, Platte County, Mo. California salmon, 1880.

Sugar Lake, Wright County, Minn. California salmon, 1877.

Sugar Eiver, Brodhead, Wis. California salmon, 1879.

Sullivan County, N. H. (See Acworth, N. H. ; Charlestown, N. H.
j

Grantham, N. H. ; Springfield, K H.)

Sullivan County, N. Y. (See Liberty, N. Y.)

Sulphur Spring, Md., pond, tributary of Patapsco Eiver. California

trout, 1880 ; Schoodic salmon, 1880.

Summer Hill Lake. (See tributary : Spring Brooks.)

Summers County, W. Ya. (See Hinton, W. Ya.)

Summit of Sierra, Tahoe, and Douner Lakes. Whitefish, 1879.

Summit, Placer County, California, Sereno Lake. Whitefish, 1877.

Sumter County, &c., Lynch's Creek. Shad, 1880.

Sunapee Lake, Newbury, N. H. Schoodic salmon, 1878, 1879.

Sunapee Lake, N. H. Schoodic salmon, 1880.

Sunfish Lake, Dakota County, Minn. California salmon, 1876.

Sunflower Eiver, Friar's Point, Miss. Shad, 1878.

Suntaug Lake, Salem, Mass. Schoodic salmon, 1878.

Superior Lake. (See tributaries : Saint Louis Eiver, Twin Lakes, and
Big Lake.)

Surrey, Clare County, Mich., Crooked Lake. California salmon, 1878
j

Schoodic salmon, 1878.

Surry, Me., Patten's Brook. Penobscot salmon, 1876.

Susquehanna County, Pa., Heart Lake. Schoodic salmon, 1880.

Susquehanna County, Pa., Tigley Lake. Schoodic salmon, 1880.

Susquehanna Eiver, Branch of, Swatara, Pa. California salmon, 1875.

Susquehanna Eiver, Battery Light, Md. Shad, 1879, 1879, 1879, 1879.

Susquehanna Eiver, Chicquesalungo, Pa. California salmon, 1875, 1877,

1877.

Susquehanna Eiver, Donegal, Pa. California salmon, 1875.

Susquehanna Eiver, Georgetown, Pa. Shad, 1880.

Susquehanna Eiver, Harrisburgh, Pa. Shad, 1879, 1880.

Susquehanna Eiver, Havre de Grace, Md. Shad, 1876, 1877 (7 deposits),

1878 (2 deposits), 1879 (3 deposits), 1880 (11 deposits.)

Susquehanna Eiver, Marietta, Pa. California salmon, 1875, 1877, 1877,

1877, 1880.

Susquehanna Eiver, Md. Schoodic salmon, 1879.

Susquehanna Eiver, North Branch, Chillisquaque, Pa. California sal-

mon, 1877.
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Susquehanna Eiver, Old Bay Fishery, Md. Sliad, ]879, 1879, 1879.

Susquehanna River, Port Deposit, Md. Shad, 1879, 1879.

Susquehanna Eiver, Swan Creek, Md. Shad, 1870, 1880.

Susquehanna River, tributary of, Coneloquinet, Pa. California salmou,

187G.

Susquehanna River, tributary of, Chiques, Pa. California salmon, 1876.

Susquehanna River, tributary of, Columbia, Pa. California salmon, 1876.

Susquehanna River, tributary of, Harrisburg, Pa. California salmon,

1872, 1873, 1876.

Susquehanna River, tributary of, Marietta, Pa. California salmon,

1876.

Susquehanna River, tributary of, Swatara, Pa. California salmon, 1876.

Susquehanna River, upper waters of. Pa. Penobscot salmon, 1880.

Susquehanna River, Watson's Island, Md. Shad, 1880 (8 items).

Susquehanna River. (See tributaries: Blackston, Pawcatuck and Pa-

tuxent Rivers, Deer Creek, Octorora Creek, Spesutie i!farro\vs, North

East, Cohocton River, Swatara Creek, Chiquesalunga Creek, Done-

gal Creek, Codorus Creek, Yellow Breeches Creek, Donegal Springs,

Pine Creek, Coneloquinet Creek, Mahantonga River, Bald Eagle River,

Buffalo Creek, Stony Creek, Maiden Run, Bowman's Creek, Maiden
Creek, Spring Creek, Peun's Creek, Kettle Creek, Trout Run, Juniata

River, Harvey's Lake.)

Sussex County, Del. (See Seaford, Del.)

Sussex County, N. J., Drake's Pond. Schoodic salmon, 1879.

Sussex County, N. J., Swartswood Lake. California salmon, 1879.

Sussex County, !N". J. (See Andover, N. J.)

Suwanee River. (See tributaries : AUapahaw River and Little Eiver.)

Swan Creek, Harford County, Md., Susquehanna River. Shad, 1876>

1880.

Swannanoa River, Buncombe County, N. C. California salmon, 1877
j

California trout, 1880.

Swanton, Md., North Branch of Potomac River. California salmon,

1878.

Swanton, Md., Savage River. California salmon, 1877.

Swanton, Vt., Missisquoi River. California salmon, 1873; shad, 1874.

Swartswood Lake, Sussex County, N. J. California salmou, 1879.

Swatara Creek, Dauphin County, Pa. Penobscot salmon, 1874.

Swatara Creek, Pa. California salmon, 1874.

Swatara, Pa., Swatara River. California salmon, 1875, 1876, 1877.

Swatara River, Swatara, Pa. California salmon, 1875, 1876, 1877.

Swedesborough, N. J., Oldman's Creek. California salmon, 1876.

Swift County, Minn., Hassel Lake. California salmon, 1878.

Swift County, Minn., Saint Malachy's Lake. California salmon, 1877.

Swift County, Minn., Saint Mary's Lake. California salmon, 1877.

Swift County, Minn. (See Benson, Minn.)

Syke's Pond, Wis. California salmon, 1879.

Sykesville, JNId., Patapsco River. California salmon, 1876, 1878.
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Sykesville, Md., stream. California trout, 1880.

Sylvan Lake, Dutcliess County, N. Y. Schoodic salmon, 1879.

Tahoe Lake, Placer County, Cal. Wliitefish, 1877, 1879.

Talioe Lake, Nevada County, Cal. Wliitefish, 1879.

Takota Lake, Le Sueur County, Minn. California salmon, 1879.

Talbot County, Md. (See Easton, Md.; Sherwood Mills, Md.; Trappe,

Md.; Wye Mills, Md.; Cordova Station, Md.)

Tallahatchie Eiver, La Fayette County, Miss. Shad, 1878, 1879.

Tallahatchie Eiver. (See tributary : Tippa River.)

Tallapoosa County, Ala. (See Salisbury, Ala.)

Tallapoosa River, Montgomery, Ala. Shad, 1877.

Tallapoosa River, Salisbury, Ala. Shad, 1878.

Tama City, Tama County, Iowa, Iowa River. Schoodic salmon, 1878.

Tama County, Iowa. (See Tama City, Iowa.)

Tangipahoa County, La, (See Amite City, La.; Tickfaw, La.)

Tangipahoa, Miss., Tangipahoa River. California salmon, 1876.

Tangipahoa River, Amite City, La. California salmon, 1876.

Tangipahoa River, La. California salmon, 1875.

Tangipahoa River, Tangipahoa, Miss. California salmon, 1876.

Tank Station, Md., North Patapsco River. California salmon, 1874,

1876, 1876, 1876, 1878, 1878, 1879.

Tank Station, Carroll County, Md., Patuxent River. California salmon,

1877.

Tanner's Creek, Guilford, Ind. California salmon, 1874, 1876.

Tanner's Lake, Washington County, Minn. California salmon, 1878.

Tannery, Md., Evitt's Creek. California salmon, 1874.

Tarlton Pond, Piermont, N. H. Schoodic salmon, 1879.

Tar River, Granville County, N. C. Shad, 1877, 1878, 1878.

Tar River, Rocky Mount, N. C. Shad, 1879, 1879.

Taunton River, Bridgewater, Mass. Shad, 1876, 1877.

Taunton River, Middleborough, Mass, Shad, 1876, 1877.

Taylor County, Ky., Pittman Creek. California salmon, 1877.

Taylor County, W. Va. (See Grafton, W. Va.)

Taylor's Falls, Chisago County, Minn. California salmon, 1875.

Taylorsville, Spencer County, Ky., Asher's Creek. Schoodic salmon,

1878.

Taylorsville, Ya., Little River. Shad, 1878.

Tehama, Cal., Sacramento River. Shad, 1873, 1876, 1877, 1878, 1880.

Tehama County, Cal. (See Tehama, Cal.)

Teuburg Brook, Fillmore County, Minn. California salmon, 1878.

Ten Mile Creek, Boyd's, Md. California salmon, 1878.

Tennessee River, Chattanooga, Tenn. Shad, 1876, 1879.

Tennessee River, Johnsonville, Tenn. Shad, 1879.

Tennessee River. (See tributaries: Pigeon River, French Broad River,

Eastannallee River, Holston River, North Fork of Holston River and

South Fork Holston River.)
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Tensas Eiver, E. R. crossiug, Madison County, La. Shad, 1879.

Tensas River, (See tributary : Bayou Macon.)

Terre Haute, Ind., Wabash River. Shad, 1878, 1870.

Terry Lake, Washington County, Minn. California salmon, 1876.

Thames River, brooks tributary to, Willimantic, Conn. Schoodic sal-

mon, 1878, 1879.

Thames River, tributary of. Conn. Penobscot salmon, 1873.

Thames River, Putnam, Conn. Shad, 1874.

Thames River. (See tributaries : Quinnebaug- River, Shetucket River,

Natchaug Branch, Natchaug River.)

The Mill, Bertie County, N. C, Salmon Creek. Shad, 1878.

Thomas' Spring Branch, Scott County, Ky. California salmon, 1876.

Thompsonville, Conn., tributaries of the Connecticut River. Schoodic

salmon, 1878.

Thorn Apple Lake, Barry County, Mich. California salmon, 1875.

Thorn Apple Lake, Eaton County, Mich. California salmon, 1875.

Thornton, N. H., tributary of Merrimack River. Penobscot salmon^

1873.

Three Lakes, Marquette County, Mich. California salmon, 1876.

Three Mile Lake, Chippewa County, Wis. California salmon, 1877.

Three Rivers, Mich., Portage River. California salmon, 1876.

Three Rivers, Mich., Saint Joseph River. California salmon, 1876.

Three Runs, S. C. California salmon, 1880.

Tickfaw, La., Amite River. Shad, 1878.

Tickfaw, La., jl^^otalbany River. California salmon, 1876; shad, 1875.-

Tiffin River, Woodstock, Mich. California salmon, 1878.

Tigley Lake, Susquehanna County, Pa. Schoodic salmon, 1880.

Tilton, N. H., Winnipesaukee River. Shad, 1877.

Timber Creek, Woodbury, N. J. California salmon, 1877.

Timber Creek, N. J. California salmon, 1877.

Tinkham Lake, Miles, Berrien County, Mich. Schoodic salmon, 1878.

Tippah County, Miss. (See Ripley, Miss.)

Tippah River, Ripley, Miss. Shad, 1879,

Tippecanoe County, Ind. See La Fayette, Ind.

Tipton, Iowa, Cedar River. California salmon, 1874, 1875.

Tittabawassee River, Midland Mich. California salmon, 1876.

Tobacco Run, Aberdeen, Md. California salmon, 1876.

Tobyhanna Lake, Scranton Pa. Schoodic salmon, 1879.

Toccoa, Ga,., tributary of Savannah River. California salmon, 1877.

Todd County, Minn., Osakin Lake. California salmon, 1877.

Todd County, Minn., Sauk Lake. California salmon, 1877.

Toledo, Ohio, Lake Erie. Whitefish, 1876, 1876.

Toledo, Ohio, Maumee Rapids. California salmon, 1878.

Toledo, Ohio, Maumee River. Penobscot salmon, 1875; Schoodic sal-

mon, 1878, 1879.

Toledo, Ohio, Spring Brook. California salmon, 1880.
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Tolland County, Conn. (See Bolton, Conn.; Kockville, Conn.; South

Coventry, Conn. ; Stafford Springs, Conn.)

Tolman Pond, Nelson, N. H. Schoodic salmon, 1880.

Tomah, Wis., Lemonweir Eiver. California salmon, 1879.

Tombigbee Eiver, Aberdeen, Miss. Shad, 1878.

Tombigbee Eiver, Columbia, Ala. Shad, 1879.

Tombigbee Eiver, Demopolis, A]^. Shad, 1878.

Tombigbee Eiver, Fulton, Miss. Shad, 1878.

Tompkins County, N. Y., Spring Creeks. California salmon, 1878.

Tom's Eiver, Ya. Schoodic salmon, 1878.

Tooele County, Utah, Twin Spring Creek. California salmon, 1876,

Topeka, Kans., Big Blue Eiver. Shad, 1877.

Topeka, Kans., Soldier Eiver. California salmon, 1878, 1879.

Topeka, Kans., Wakarusa Eiver. California salmon, 1880.

Torch Lake, Kalkaska County, Mich. California salmon, 1876.

Totes Eun, Wythe County, Va. California salmon, 1879.

Totes Eun, AVytheville, Va. California salmon, 1880.

Town Creek, Germanton, X. C. California salmon, 1879.

Towner's Lake, Iowa California salmon, 1879.

Town Line, Calhoun County, Mich. California salmon, 1878.

Towsontown, Baltimore County, Md., Gunpowder Eiver. California

salmon, 1878, 1879.

Transquaking Eiver, Airey's Station, Md. California salmon, 1879
j

shad, 1879.

Transquaking Eiver, Linkwood, Md. California salmon, 1879.

Transquaking Eiver. (See tributary : Chickacomico Eiver.)

Trappe Eiver, Berlin, Md. California salmon, 1879, 1880.

Travis County, Tex. (See Austin, Tex.)

Tread Haven, Easton, Md. Shad, 1878.

Trenton, 111., pond. Schoodic salmon, 1878.

Trent Eiver, Pollocksville, K C. Shad, 1879.

Tri-Echo Lake, Milton, K H. California salmon, 1879.

Trigg County, Ky., Little Eiver. California salmon, 1877.

Trinity Eiver, Dallas, Tex. Shad, 1879.

Trivoli, Kans., Bradley Spring. Schoodic salmon, 1880.

Trivoli, Kans., Spring Creek. Schoodic salmon, 1880.

Troup County, Ga. (See West Point, Ga.)

Trout Branch, Baltimore, Md. Schoodic salmon, 1880.

Trout Branch, Md. California trout, 1880.

Trout Eun, Hardy County, W. Va. Schoodic salmon, 1878.

Trout Eun, Perry County, Pa. California salmon, 1877.

Trout Eun, Ealston, Pa. Penobscot salmon, 1880.

Trout Eun, Williamsport, Pa. California salmon, 1879.

Truckee Eiver, Eeno, Nev. California salmon, 1879.

Tuckahoe Creek, Hillsborough, Md. California salmon, 1876, 1878.

Tuckahoe, N. J., Tuckahoe Eiver. California salmon, 1870.
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Tuckalioe River, Hillsborough, Md. Shad, 1878, 1879.

Tuckahoe Eiver, N. J. California salmon, 1878.

Tuckahoe River, Tuckahoe, N. J. California salmon, 1876.

Tugaloo River, R. R. Crossing, Habersham County, Ga. Shad, 1879.

Tugaloo River, S. C. California salmon, 1880.

Tugaloo River. (See tributaries : Seneca River and Martin's Creek.)

Tulare County, Cal., Tulare Lake. Sghoodic salmon, 1878; whitefish,

1875, 1879.

Tulare Lake, Cal. •VVhitefish, 1875, 1879.

Tulare Lake, Tulare County, Cal. Schoodic salmon, 1878.

Tunnel City, Wis., Lemonweir River. California salmon, 1879, 1879.

Turkey River, Clermont, Iowa. California salmon, 1875.

Turkey River, Fayette, Iowa. California salmon, 1875.

Turkey River, Greeley, Iowa. California salmon, 1875.

Turkey River, Iowa. California salmon, 1879, 1879.

Turkey River, Mayuard, Iowa. California salmon, 1875.

Turkey River, West Union, Iowa. Penobscot salmon, 1875.

Turtle Lake, Ramsey County, Minn. California salmon, 1876.

Tuscaloosa, Ala., Black Warrior River. Shad, 1879.

Tuscaloosa County, Ala. (See Tuscaloosa, Ala.)

Tuscarawas County, Ohio. (See New Comerstown, Ohio.)

Tuscarawas River, New Comerstown, Ohio. California salmon, 1878.

Twin Lake, Elgin, 111. California salmon, 1875.

Twin Lake, Grant County, Minn. California salmon, 1878.

Twin Lake, Iowa. Penobscot salmon, 1876.

Twin Lake, Petosky, Mich. Whitefish, 1876.

Twin Lakes, Chapiusville, Conn. Schoodic salmon, 1876, 1879.

Twin Lakes, Dakota County, Minn. California salmon, 1878, 1880.

Twin Lakes, Kalamazoo County, Mich. California salmon, 1875.

Twin Lakes, Pine County, Minn. California salmon, 1875.

Twin Lakes, Pomeroy, Iowa. California salmon, 1875.

Twin Lakes, Richmond, McHenry County, 111. Schoodic salmon, 1878.

Twin Lakes, Salisbury, Conn. Schoodic salmon, 1877, 1878.

Twin Lakes, Washington County, Minn. California salmon, 1877.

Twin Spring Creek, Tooele County, Utah. California salmon, 1876.

Tye River, Nelson County, Va. California salmon, 1876 ; Schoodic sal-

mon, 1877.

Tygart's Valley River, Barbour County, W. Va. California salmon,

1879, 1880.

Tygart's Valley River, Randolph County, W. Va. California salmon,

1879, 1880.

Tygart's Valley River, Grafton, W. Va. Shad, 1879.

Tygart's Valley River, tributary of, Randolph County, W. Va. Schoodic

salmon, 1878.

Tygert River, Carter County, Ky. California salmon, 1878.

Tyrone, Pa., Juniata River. California salmon, 1879.
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Ulcofanbancliee River, Covingtou, Ga. Shad, 1879.

Union Bridge, Md., Pipe Creek. California salmon, 1874.

Union Bridge, Md., pond tributary to Big Pipe Creek. Schoodic sal-

mon, 1879.

Union County, Pa. (See Lewisburgb, Pa.; Mifflinburgli, Pa.)

Union Lake, Eice County, Minn. California salmon, 1878.

Union Springs, Ala., Conecuh River. Shad, 1879.

Union Springs, Ala., Pea River. Shad, 1879.

Uniontown, D. C, pond. California trout, 1880.

Union ville, Md., pond. California trout, 1880; Schoodic salmon, 1880.

Unity, Me., pond, Schoodic salmon, 1879.

Unkechewalom Pond, Lunenburgh. Mass. Schoodic salmon, 1876, 1877.

Upper Bear River, Rich County, Utah Territory California salmon,

1876, 1876.

Upper Creek, Burke County, N. C. California trout, 1880.

Upper Creek, Morgantown, N. C. California salmon, 1879.

Upper Paxton, Dauphin County, J^a., Mahantonga River. California

salmon, 1873.

Upton's Pond, Dutchess County, N. Y. Schoodic salmon, 1879.

Utah County, Utah, Mill Creek. California salmon, 1870.

Utica, Mich., Clinton River. California salmon, 1875.

Vaduais Lake, Ramsey County, Minn. California salmon, 1876.

Valley Falls, Kans., Delevan River. California salmon, 1880.

Valley Pond, Woodbridge, Conn. Schoodic salmon, 1877, 1878.

Van Buren County, Buck's Creek. California salmon, 1879.

Van Buren County, Mich., Dowagiac River. California salmon, 1879.

Van Buren County, Mich., Mill Stream. California salmou, 1879.

Van Buren County, Mich., Sister Lakes. California salmon, 1878.

Van Buren County, Mich., Almena, Mich., Paw-Paw, Mich.

Vanceburgh, Ky., Kinniconick Creek. Schoodic salmon, 1878.

Vaughan, Miss., Big Black River. Shad, 1878.

Venango, Kans., pond. Schoodic salmon, 1880.

Verdigris River, Independence, Kans. California salmon, 1878, 1879.

Vergennes, Vt., Otter Creek. Shad, 1873, 1874.

Vermillion River, south branch of, Dakota County, Minn. California

salmon,' 1878.

Vermillion River, 'Wamego, Kans. California salmon, 1878, 1879, 1880.

Vernon County, Mo. (See Schell City, Mo.)

Vernon River, Mount Vernon, Ohio. California salmon, 1879.

Verona Lake, N. J. California salmon, 1879.

Versailles, Ky., pond. Schoodic salmon, 1878.

Vigo County, Ind. (See Terre Haute, Ind.)

Vineland, K. J., Maurice River. California salmon, 1876.

Volga River, Fayette, Iowa. California salmon, 1875.

Volga River, Greeley, Iowa. California salmon, 1875.

Volga River, Iowa. California salmon, 1879.

Voluntown, Conn., Beach Pond. Schoodic salmon, 1876

S. Mis. 110 65
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WabasL County, lud. (See Wabash, Ind.)

Wabasb, lud , Wabash Kiver. California salmon, 1876, 1876.

Wabash Kiver, La Fayette, Ind. Shad, 1880.

Wabash Kiver, Lojj;ansport, Ind. Shad, 1873, 1874.

Wabash Kiver, Terre Haute, Ind. Shad, 1878, 1879.

Wabash Kiver, Wabash, Ind. California salmon, 1876, 1876.

Wabash K i ver. (See tributaries : Embarrass Kiver, Mississinewa River,

W^hite Kiver.)

Wabasha County, Minn., Mazeppa. California salmon, 1876, 1878.

Wabasha County, Minn., Xorth Branch Zumbro. California salmon^

1878.

Wabasha County, Minn., Skellman's Pond. Schoodic salmon, 1879.

Wabasha County, Minn. (See Lake City, Minn.; Mazeppa, Minn.)

Waconica Lake, Carver County, Minn. California salmon, 1878,

Wakarusa Kiver, Topeka, Kans. California salmon, 1880.

Wakasa Kiver, Ottawa, Kans. California salmon, 1878, 1879.

Wake County, :N^. C, Neuse River. Shad, 1877.

Wake County, N. C. (See Xeuse, N. C; Raleigh, K C.)

Waketield, Md., Pipe Creek. California salmon, 1874, 1876.

Wakefield, Mass., Lake Quannapowitt. Schoodic salmon, 1877, 1878,

1879.

Wakefield, 2^. H., East Pond. Schoodic salmon, 1879.

Wakefield, IST. H., Lorewell's Pond. California salmon, 1879.

Wakefield, N. H., Xewechewaunock Lake. California salmon, 1879.

Waldo County, Me. (See Unity, Me.)

Walhonding River, Coshocton, Ohio. California salmon, 1877.

Walker .Creek, Fillmore County, Minn. California salmon, 1878.

Walker, Iowa, Big Rock Creek. California salmon, 1875.

Walker's Pond, Boscawen, X. H. Schoodic salmon, 1880.

Walker's Pond, Conway, N. H. Schoodic salmon, 1880.

Walkersville, W. Va., West Fork of Monougahela. California salmon,

1878.

Walkill River. (See tributary: Greenwood Lake.)

Walled Lake, Oak County, Mich. W^hitefish, 1876.

Waller County, Tex. (See Hempstead, Tex.)

Wall Lake, Iowa. California salmon, 1879, 1879.

Walloon Lake. (See tributary: Bear Creek.)

Wallow Lake, Charlevoix County, Mich. California salmon, 1878.

W^all's Lake, Oakland County, Mich. Penobscot salmon, 1873.

Wallum Pond, Burrillville, K. I. Schoodic salmon, 1876, 1878.

Walnut Kiver, El Dorado, Kans. Calilornia salmon, 1878, 1879; Shad,

1879.

Walnut Kiver, Great Bend, Kans. California salmon, 1878, 1879; Shad,

1879.

'.Valter Creek, Monroe County, N. Y. California salmon, 1878.
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Waltbam, Mass., Hardy's Poud. Schoodic salmon, 1877, 1878, 1879, 1880.

Walworth County, AYis., Bootbe's Creek. California salmon, 1878.

Walworth County, Wis., Geneva Lake. California salmon, 1875. 1876,

1877, 1878, 1879; Schoodic salmon, 1876, 1878, 1879.

Walworth County, Wis., Perch Lake. California salmon, 1878.

Walworth County, Wis. (See Geneva, Wis.)

Wamego, Kans., Vermillion Kiver, California salmon, 1878, 1879,1880.

Wangambourg Pond, South Coventry, Conn. Schoodic salmon, 1877.

Wanouscoponus Lake, Lakeville, Conn. Schoodic salmon, 1876, 1877,

1879.

Wantonwan County, Minn., Cedar Lake. California salmon, 1879.

Wapakoneta, Ohio, Auglaize Eiver. California salmon, 1875.

Wapello County, Iowa. (See Ottumwa, Iowa.)

Wapsie Kiver, Iowa. California salmon, 1878, 1879.

Wapsie River. (See Wapsipiuecon River.)

Wai)sipinecon River, Auamosa, Iowa. California salmon, 1874, 1875.

Wapsipiuecon River, Dixon, Iowa. California salmon, 1874.

Wai)sipinocon River, Independence, Iowa. California salmon, 1875.

Wapsipiuecon River, Oxford, Iowa. California salmon, 1875.

W^aramaug Lake, New Preston, Conn. Schoodic salmon, 1877.

Waramaug Pond, South Coventry, Conn. Schoodic salmon, 1878, 1879.

Waramaug Pond, Warren, Conn. Schoodic salmon, 1876.

Warden's Pond, Kingston, R. I. Schoodic salmon, 1878.

Warner, N. H., Bean Pond. Schoodic salmon, 1880.

Warren and Barrington Rivers, R. I. Shad, 1877.

Warren, Conn., Waramaug Pond. Schoodic salmon, 1876.

Warren County, Ky., Barren River. California salmon, 1877, 1878
j

shad, 1878.

Warren County, Ky., Jasper River. California salmon, 1878.

Warren County, Ky. (See Bowling Green, Ky.; Smith's Grove, Ky.)

Warren County, N. J., Pauliuskill Creek. California salmon, 1879.

W^arren County, N. J. (See Oxford, 1^. J.)

Warren County, Pa., pond. Schoodic salmon, 1878.

Warren County, Va. (See Riverton, Va.)

Warren, Ind., Grapevine Creek. California salmon, 1875.

Warren, Md., Gunpowder River. California trout, 1880.

Warren, N. H., Baker's River. California salmon, 1876 ; Penobscot

salmon, 1876.

Warren River, Bristol County, R. I. Shad, 1874, 1875, 1877.

Warsaw, N. C, Six Runs. Shad, 1879, 1879.

Warwick Pond, Warwick, R. I. Schoodic salmon, 1876.

Warwick, Kent County, R. L, Gorton's Pond. Schoodic salmon, 1876.

Warwick, Kent County, R. I., Warwick Pond. Schoodic salmon, 1876.

Waseca County, Minn., Clear Lake. California salmon, 1876.

Waseca County, Minn., Elysian Lake. California salmon, 1875, 1876,

1879,
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Washington County, D. C. (See Anacostia, D. C. ; Georgetown, D. C.

;

and Washington, D, C.)

Washington County, Kans. (See Clifton, Kaus.; and Washington,
Kans.)

Washington County, Me., Grand Lake. Schoodic salmon, 187vS, 1879.

Washington County, Me. (See Calais, Me.; Charlotte, Me.; Cooper,

Me.; Danforth, Me.; Eaton, Me.; and Pembroke, Me.)

Washington Connty, Md. (See Clear Spring, Md.; Chewsville, Md.;
Fairview, Md.; Hagerstown, Md.; Weverton, Md.; and Williams-

port, Md.)

Washington County, Minn., Bass Lake. California salmon, 1877.

Washington County, Minn., Brown's Creek. California salmon, 1876.

Washington County, Minn., Butts Lake. California salmon, 1876.

Washington County, Minn., Clear Lake. California salmon, 1878.

Washington County, Minn., Cornelian Lake. California salmon, 1876,

1877.

Washington County, Minn., Eagle Lake. California salmon, 1876.

Washington County, Minn., lake. California salmon, 1876.

Washington Count}', Minn., Lake Elmo. California salmon, 1879.

Washington County, Minn., Lakeland. California saloion 1876.

Washington County, Minn., McKusic's Lake. California salmon, 1876,

1877.

Washington County, Minn., Marine Lake. California sahnon, 1876.

Washington County, Minn., Pine Tree Lake. California salmon, 1876.

Washington County, Minn., Bound Lake California samion, 1876.

Washington County, Minn., School Section. California salmon, 1876.

Washington County, Minn., Silver Lake. California salmon, 1877,

1879.

Washington County, Minn., Square Lake. California salmon, 1876.

Washington County, Minn., Tanner's Lake. California salmon, 1878.

Washington County, Minn., Terry Lake. California salmon, 1876.

Washington County, Minn., Twin Lakes. California salmon, 1877.

Washington County, Minn. (See Lakeland, Minn.; Stillwater, Minn.)

Washington County, N. C. (See Plymouth, N. C.)

Washington County, N. Y. (See Fort Edward, N. Y.)

Washington County, E. I., Pawtucket River. California salmon, 1875

;

shad, 1874, 1875.

Washington County, B. I. (See Kingston, B. I.; Bichmond, R. L)

Washington County, Va. (See Saltville, Va.)

Washington County, Vt. (Sec Xorthheld, Yt.; Waterbury, Vt.)

Washington County, Yt., Kettle Pond. Schoodic salmon, 1876.

Washington County, Wis. (See BichtieJd, Wis.)

Washington, D. C, East Branch Potomac Biver. Shad, 1880. (21

items.)

Washington, D. C, Potomac Biver. Shad, 1878, 1880.

Washington, Kans., ]\Iill Creek. California salmon, 1878, 1879.



[il3] INDEX TO DISTRIBUTION OF YOUNG FISH. 1029

Wasbiiigtoii Luke, Le Sueur County, Miuu. California salmon, 1878.

WasIiing:ton, Mo., Missouri River. Shad, 1872.

Washita River. (See tributaries: Quactuto, Sabine, Saline, and Caddo
Rive IS.)

Washoe (bounty, Nev. (See Reno, Nev.)

Washtenaw County, Mich., Huron River. California salmon, 187(>.

Washtenaw County, Mich., Whitmore Lake. Penobscot salmon, 1873.

Washtenaw County, Mich. (See Chelsea, Mich.,* Dexter, ]\Iich.)

Watauga County. N. C, ponds. California trout, 1880.

Waterbury, Yt., Winooski River. Shad, 1877.

Wateree Ifiver, Richland County, S. C. Shad, 1880 ; California salmon,

1880.

Wateree River. (See tributary : Catawba River.)

Waterford, Vt., Style's Pond. Schoodic salmon, 1878.

Waterloo, Iowa, Cedar River. California salmon, 1871.

Waterville, Kans., Little Blue River. Calilbrnia salmon, 1878, 1879,

Waterville, :Me., Kennebec River. Shad, 1874, 1880.

Waterville, Ohio, Maumee River. California salmon, 1880.

Watervliet, Mich., Big Paw-Paw River. California salmon, 1878.

W^atonwan County, Minn., Long Lake. Schoodic salmon, 1879.

Watonwan County, Minn., Madelia Lake. California salmon, 1876.

Watonwan County, Minn., Saint James Lake. California salmon, 1877.

Watonwan County, Minn. (See jNIadelia, Minn.)

Watonwan River, Madelia, Minn. California salmon, 1877.

Watonwan River. (See tributaries: Madelia Lake, Bingham and Saint

James Lakes.)

Watson Creek, Fillmore County, Minn. California salmou, 1878.

Watson Creek, North Branch of, Fillmore County, Minn. California

salmon, 1878, 1878.

Watson's Island, Md., Susquehanna River. Shad, 1880 (8 items).

Waugabouig Lake, South Coventry, Conn. Schoodic salmon, 1879.

Waukesha County, Wis., Oconomowoc Lake. California salmou, 1877.

Waukesha County, Wis. (See Oconomowoc, Wis.)

Waukon, Iowa, tributary of Mississippi River. California salmon,

1875.

Waushara County, Wis., Wautoma Lake. California salmon, 1877.

Wautoma Lake, Waushara County, Wis. California salmon, 1877.

Wauwatosa, Wis., Milwaukee River. Penobscot salmon, 1873.

Waverly, Iowa, tributary of Mississippi River. Penobscot salmou,

1875.

Waverly, Md., Stoney Run. California trout, 1880.

Wayne County, Mich., Detroit River. California salmon, 1878, 1878.

Wayne County, Mich., Rogue River. California salmon, 1879.

Wayne County, Mich. (See Dearborn, Mich.; Detroit, Mich.; and
Northville, Mich.)

Wayne County, Mo., Black River. California salmon, 1879.
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Wayne Coimty, Mo., Saint Francis River. California salmon, 1879.

Wayne County, Mo. (See Piedmont, Mo.)

Wayne County, :J^. C. (See Mount Olive, N. C.)

Wayne County, Ohio. (See Millbrook, Ohio.)

Wayne County, Pa. Schoodic salmon, 1878.

Wayne County, Pa., Jones' Lake. Schoodic salmon, 1878.

Waynesborough, Va., South Kiver. Shad, 1878.

Weakley County, Teun. (See Dresden, Tenn.)

Weber Eiver, Weber County, Utah. California salmon, 1876.

Weber County, Utah, Ogden River. California salmon, 1876.

Weber County, Utah, Weber River. California salmon, 1876.

Webster City, Iowa, Boon River. California salmon, 1875.

Webster County, Mo., James River. Shad, 1879.

Webster City, Iowa, Des Moines River. California salmon, 1875.

Webster County, Iowa. (See Fort Dodge, Iowa.)

Wedge Pond, Medford, Mass. Schoodic salmon, 1876, 1877, 1880.

Wedge Pond, Winchester, Mass. Schoodic saluiou, 1877, 1878, 1880.

Weitzel County, W. Va. (See Littleton, W. Va.)

Welder Lake, Cottonwood County, Minn. California salmon, 1876.

Weldon, N. C, Roanoke River. Shad, 1878, 1879, 1879, 1879.

Wellesley, Mass. Schoodic salmon, 1876.

Wellfleet, Mass., Cull Pond. Schoodic salmon, 1877, 1878.

Well's River, Vt. Penobscot salmon, 1874.

Wenham Lake, Salem, Mass. Schoodic salmon, 1878.

Wenham, Mass., Weuham Ponds. Schoodic salmon, 1878, 1879, 1880.

Wenham Ponds, Weuham, Mass. Schoodic salmon, 1878, 1879. 1880.

Wenonah, N. J., Mantua Creek. California salmon, 1877.

Wenonah, y. J., streams. California salmon, 1876, 1877.

Westborough, Mass., Hockomoco Pond, Schoodic salmon, 1871).

West Campton, N. H., tributary of Merrimack River. Penobscot salmon,

1873.

West Canada Creek, Herkimer County, N. Y. California salmon, 1874.

Western River, Cockeysville, Md. California salmon, 1876.

Westfleld, Mass., Congamond Lake. Schoodic salmon, 1876, ]879, 1880.

Westfield, Mass., Westtield River. Shad, 1874, 1876.

Westfleld River, Mass. Penobscot salmon, 1874.

Westfield River, Westfield, Mass. Shad, 1874, 1876.

West Hartford, Conn., reservoir. Schoodic salmon, 1879.

West Lake, Minn. California salmon, 1877.

Westminster, Md., Cobb's Branch. Schoodic salmon, 1879.

Westminster, Md., Little Pipe Creek. Schoodic salmon, 1879.

Westminster, Md., Pipe Creek. California salmon, 1870.

Westminster, Md., pond. California trout, 1880, 1880; Schoodic salmon,

1878, 1879.

Westmore, Vt., Lake Willoughby. Schoodic salmon, 1878.
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Westmoreland Couuty, Pa., Allegheny Eiver. Schoodic salmon, 1880.

Westmoreland Couuty, Pa. (See Donegal Pa.; Greensburgh, Pa.)

West Obion Eirer, Paducab Junction, Tenn. vShad, 1879.

W^eston, W. Va., West Fork Monongahela Iliver. Schoodic salmon,

1879.

West Plattsburgh, N. Y., Saranac River. Penobscot salmon, 1875.

West Point, Ga., Chattahoochee Eiver. Shad, J 877.

Westport, Conn., Saugatuck Eiver. Penobscot salmon, 1875.

Westport, Pa., Kettle Creek. (California salmon, 1878.

West Eiver, Durham, Conn. California salmon, 1874.

West Eiver, Korthford, Conn. California salmon, 1873.

West Scituate, Mass., Scitnate Ponds. Schoodic salmon, 1878, 1879.

West Skunk Eiver, Iowa. California salmon, 1879.

West Union, Iowa, Turkey Eiver. Penobscot salmon, 1875.

W^est Union, W, Va., Middle Island Creek. California salmon, 1877,

1878.

West Wiusted, Conn., Long Lake. Schoodic salmon, 1878, 1879.

Wetmore, Kans., Spring Creek. California salmon, 1878, 1879.

Wetmore Lake, Allegan Couuty, Mich. California salmon, 1879.

Wetzel County, W. Va., Fishing Creek. Schoodic salmon, 1878.

Wetzel County, W. Va. (See Burton, W. Va.)

Weverton, Md., pond. Schoodic salmon, 1878.

Weverton, Md., Potomac Eiver. California salmon, 1870, 1877, 1878.

Wexford County, Mich., Manistee Eiver. California s<ilmon, 1879.

Weymouth Great Pond, South Weymouth, Mass. Schoodic; salmon,

1876, 1877, 1878.

Weymouth, N. J., Great Egg Harbor Eiver. California salmon, 1877.

Whaleysville, Md., Pocomoke Eiver. California salmon, 1879, 1880;

shad, 1879.

Wheatland, Monroe County, N. Y., Spring Brook. California salmon,

1878.

Wheeling Creek, Cold Spring, W. Va. California salmon, 1878;

schoodic salmon, 1879.

Wheeling Creek, Wheeling, W. Va. California salmon, 1877.

Wheeling-, W. Va., Wheeling Creek. California salmon, 1877.

Wheelock, Vt., Passumpsic tributaries. Penobscot salmon, 1874.

Whippaug Eiver, Morristown, N. J. Penobscot salmon, 1875.

White Bear Lake, Eamsey County, Minn, California salmon, 1875,

1876; Penobscot salmon, 1875; schoodic salmon, 1875, 1877.

White County, Ark., Little Eed Eiver. Shad, 1879.

Whitefish Lake, Pierson, Montcalm County, Mich. Schoodic salmon,

1878.

White Hall, Md., jiond. California trout, 1880.

White Haven, Pa., Big Pond. Schoodic salaion, 1879.

White Haven, Pa., Moses Wood Pond. Schoodic salmon, 1879.

White Oak Branch, Laurel County, Ky. California salmon, 1877.



1032 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [116]

White Oak Creek, Garrard County, Ky. California salmon, 1876.

White River, Columbus, Ind. Shad, 1874.

White Eiver, Indianapolis, Jud. California salmon, 1874; shad, 1872,

1874, 1875, 1379.

White Eiver, Newport, Ark. California salmon, 1878, 1878; shad, 1876.

White River, Royalton, Vt. Penobscot salmon, 1874.

White River. (See tributaries: Little Red River, Black River, Currant

River, James River, Big Black River, and Geneva Lake.)

White Sulphur Springs, W. Ya,, Dry Fork. Schoodic salmon, 1879.

Whitmore Lake, Washtenaw County, Mich. Penobscot salmon, 1873.

Whitney Ridge, Me., Seboois River. Penobscot salmon, 1874.

Whitney's Pond, Wlnchendou, Mass. Schoodic salmon, 1878, 1879.

Whitstone River, Coluiubus, Ohio. California salmon, 1878.

Wicomico Creek, Salisbury, Md. California salmon, 1879, 1880; shad,

1877, 187S, 1879.

Wicomico River. (See tributary: Wicomico Creek.)

Wicomico County, Md. (See Salisbury, Md.)

Wilbraham, Mass., Nine Mile Pond. Scboodic sahnon, 1877.

Wildwood, Cook County, 111., Calumet River. Penobscot salmon, 1874.

Wilkes Barre, Pji., Bear Lake. California salmon, 1880.

Wilkes Barre, Pa., Bowman's Run. California salmon, 187G, 1878, 1879.

Wilkes Barre, Pa., Harvey's Lake. Schoodic salmon, 1878, 1879.

Wilkin County, ^Nliun., Red River of the North. California salmon,

1878.

Wilkin County, Minn. (See Breckenridge, Minn.j

William's Creek, Cass County, Mich. California salmon, 187.5.

William's Creek, Mich. Californiji salmon. 1874.

Williamsi Mill, Pa., Yellow Breeches Creek. California salmon, 1874,

1875, 187<;, 1878, 1879.

W'illiamson County, III. (See Marion, 111.)

Williams Pond, Grant County, W. Ya. California salmon, 1879, 1880.

W^illianjsj^ort, Md., Conococheague River. California salmon, 187().

Williamsport, Pa., Trout Run. California salmon, 1879.

Williamsport, W. Ya., Williams Spring. Scboodic salmon, 1«79.

Williams Spring, Williamsport, W. Ya. Schoodic salmon, 1879.

Williamstown, N. J., Great Egg Harbor River, California salmon,

1870.

Willimautic, Conn., brooks tributary to Thames River. Schoodic sal-

mon, 1878, 1879.

Williinantic, Conn., Sbetucket River. Penobscot salmon, 1875.

Willoughby Lake, Westmore, Vt. Schoodic salmon, 1878.

Willow Brook, Minn,, ponds. California trout, 1880.

Willow Brook, Sayville, N. Y. California salmon, 187G, 1877.

Willow Creek, Fillmore County, Minn. California salmon, 1878.

Willow River, Clear Lake, Wis. California salmon, 1879.

Wills Creek, Jennings Run, Md. Cabfornia salmon, 1874.
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Wilmar, Miuii. Penobscot salmon, 1875.

Wilmington, Del., Christiana Creek. Shad, 1880.

Wilna, Md., Plum Tree Run. California trout, 1880.

Wilna, Md., Winters Run. California salmon, 1879; Schoodic salmon,

1880.

Wilson Brook, Dodge County, Minn. California salmon, 1878.

Wilson County, N. C, Contentnea Creek. Shad, 1877.

Wilson, Kans., pond. Schoodic salmon, 1880.

Wilton, Iowa, Cedar River. California salmon, 1875.

Wincheudon, Mass., Dennison's Lake, Schoodic salmon, 1876, 1877,

1878, 1879.

Winchendon, Mass., Whitney's Pond. Schoodic salmon, 1878, 1879.

Winchester, Mass., Mystic Lake. Schoodic salmon, 1877, 1878, 1880.

Winchester, Mass., Wedge Pond. Schoodic salmon, 1876, 1877, 1878,

1880.

A¥inchester, Va., Cedar Creek. California salmon, 1874.

Windham, Conn., Shetucket Waters. Schoodic salmon, 1876.

Windham County, Conn. (See (Canterbury, Conn. ; North Windham,
Conn.; Putnam, Conn.; South Windham, Conn.; Voluntown, Conn.;

Willimantic, Conn. ; Windham, Conn.)

Windham County, Vt. (See Bellows Falls, Vt. ; Rockingham, Vt.;

South Vernon, Vt.)

Windom Lake, Cottonwood County, Minn. California salmon, 1876.

Windom, Minn., Des Moines River. California salmon, 1877.

Windsor, Conn., Scautic River. Schoodic salmon, 1880.

Windsor County, Vt. (See Royalton, Vt.)

Winn, Me., Penobscot River. Penobscot salmon, 1876.

Winnebago County, 111. (See Burritt, 111. ; Owen, 111. ; Rockford, 111.)

Winnepeg Lake. (See tributary: Red River of the North.)

Winneshiek County, Iowa. (See Decorah, Iowa.)

Wiunesquam Lake, N. C. Schoodic salmon, 1880.

Winnipesaukee River, Tilton, N. C. Shad, 1877.

Winnipiseogee Lake, Centre Harbor, N. H. Schoodic salmon, 1879.

Winnipiseogee Lake. (See tributary : Smith's Pond.)

Winona County, Minn., Brown's Mill Pond. California salmon, 1878.

Winona County, ^linu., Ferguson Creek. California salmon, 1878.

Winona County, Minn., Pine Creek. California salmon, 1878.

Winooski River, Vt. Penobscot salmon, 1873.

Winooski River, Burlington, Vt. Shad, 1873.

Winooski River, Essex, Vt. Schoodic salmon, 1876.

Winooski River, Waterbury, Vt. Shad, 1877.

Winooski River, Winooski, Vt. Shad, 1874, 1874.

Winslow, N. J., Great Egg Harbor River. California salmon, 1877.

Winsted, Conn., Long Lake. Schoodic salmon, 1876, 1877.

Winter's Run, Harford County, Md. California salmon, 1877.

Winter's Run, Magnolia, Md. California salmon, 1876.
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Winter's Run, Wilna, Md. California salmon, 1879; Schoodic salmon,

1880.

Wisconsin River. (See tributaries: SjjiritLake, Streams, Spring Creek,

Silver Lake, Lemonweir River.)

Wisconsin River, tributaries of, Hai^tman Wis. California salmon, 1878.

Wisconsin River, tributaries of, Poynette, Wis. California siilmon, 1878.

Wisconsin River, Wis. California salmon, 1878.

Withington Lake, Crow Wing County, Minn. Penobscot salmon, 1875.

Wolfborough, N. H., Smith's Pond. California salmon, 1871).

Wolf River, Meuiphis, Tenn. California salmon, 1875.

Woodbridge, Conn., Valley Pond. Schoodic salmon, 1877, 1878.

Woodburn Lake, Dexter, Mich. Whitetish, 1876.

Woodbury, Conn., Pomparaug River. Schoodic salmon, 1880.

Woodbury County, Iowa. (See Sioux City, Iowa.)

Woodbury Creek, Woodbury, N. J. California salmon, 1877.

Woodbury, N. J., Timber Creek. California salmon, 1877.

Woodbury, N. J., Woodbury Creek. California salmon, 1877.

Wood County, Tex. (See Mineola, Tex.)

Wood County, W. Ya. (See Parker.sburgh, W. Va.)

Woodfoi-d County, Ky., Dunlap's Jiranch. California salmon, 1876.

Woodford County, Ky., ponds. California salmon, 1878, 1878.

Woodford County, Ky., South Elkhorn. California salmon, 1877.

Woodford County, Ky. (See Versailles, Ky.)

Woodhull Lake, Herkimer County, N. Y. Schoodic salmon, 1879.

Wood River, R. I. California salmon, 1870.

Wood's Lake, Kalamazoo County, Mich. California salmon, 1875.

NV^oodstock, Lenawee County, Mich. Goose Lake, California salmon, 1878.

Woodstock, Lenawee County, Mich., Mallory Lake. California salmon,

1878.

Woodstock, Lenawee County, Mich., Silver Lake. California salmon,

1878.

Woodstock, Lenawee County, Mich., Tiffin River. California salmon,

1878.

Woodstock, N. H., headwaters of Merrimack River. Penobscot salmon,

1873.

Woodstown, N. J., Salem Creek. California salmon, 1870.

Woodward's Aquarium, San Francisco, Cal. Schoodic salmon, 1878.

Worcester County, Md. (See Berlin, Md.; Mitchell's Bn<lge, Md.: Fo-

comoke City, Md. ; Snow Hill, Md.; Whaleysvilie, Md.)

Worcester County, Mass. (See Ashburnham, Mass. ; Athol, Mass. ; Ber-

lin, Mass.; Harvard, Mass. ; Hubbardston, Mnss.; Lanciister, Mass.;

Lunenburgh, Mass. ; Mendon, Mass. ; Milfoi d, Mass. ; Millbury, Mass.

:

Paxton, Mass.; Westboroiigh, Mass.; Winchendon, Mass.)

Worthington, Iowa, Maquoketa River. California salmon, 1875.

Worthington, Iowa, North Maquoketa River. Penobscot salmon, 1875.

Wright County, Minn., Baytown Lake. California salmon, 1870.
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Wright County, Minn., Howard Lake. Penobscot salmon, 1875.

Wright County, Minn., lakes. California salmon, 1879.

Wright County, Minn., Lake Charlotte. California salmon, 1877.

Wright County, Minn., Pulaski Lake. California salmon, 1877.

Wright County, Minn., Sugar Lake. California salmon, 1877.

Wright Pond, Holyoke, Mass. Schoodic salmon, 1879.

Wye Mills Creek, Cordova Station, Md. Shad, 1879.

Wythe County, Va., Barret's Pond. Schoodic salmon, 1880.

Wythe County, Va., ponds. Schoodic salmon, 1880.

Wythe County, Va., Eeed Creek. California salmon, 1879.

Wythe County, Va., Totes Run. California salmon, 1879.

Wythe County, Va. (See Lead Mines, Va. ; Wytheville, Va.)

Wytheville, Va., New River. Schoodic salmon, 1877,1878, 1880.

Wytheville, Va., Totes Run. California salmon, 1880.

Yadkin River, Rowan County, N. C. Shad, 1877.

Yadkin River, Patterson's, Caldwell County, N. C. California salmon,

1878, 1878, 1879.

Yadkin River, ponds tributary to, Salisbury, Rowan County, N. 0.

Schoodic salmon, 1878.

Yadkin River, Salisbury, N. C. California salmon, 1877. 1877, 1879;

shad, 1878, 1879.

Yalabusha River, Grenada, Miss. Shad, 1878, 1879.

Yairmouth, Mass., pond. Schoodic salmon, 1880,

Yazoo County, Miss. (See Vaughan, Miss.)

Yazoo River, Abbeville, Miss. California salmon, 1 870, 187G ; shad, 1876.

Yazoo River. (See tributaries: Sunflower, Coldwater, Tallahatchie,

Yalabusha, and Yocana Rivers.)

Yellow Breeches Creek, Mechanicsburgh, Pa. California salmon, 1873.

Yellow Breeches Creek, Williams Mill, Pa. California salmon, 1874,

1875, 1876, 1878, 1879.

Yellow River, Conyers, Ga. Shad, 1879.

Yellow River, Covington, Ga. California salmon, 1878; t^had, 1880.

Yerke's Lake, Northville, Mich. Whitefish, 1876.

Yocana River, La Fayette County, Miss. Shad, 1879.

York County, S. C. (See Rock Hill, S. C.)

York River. (See tributary: Mattapony River.)

York Road, Md., pond. California trout, 1880 ; Schoodic salmon, 1880.

Youghiogheny River, Deer Park, Md. California salmon, 1877.

Youghiogheny River, Oakland, Md. California salmon, 1876.

Youghiogheny River. (See tributary: Little Youghiogheny River.)

Zalman's, Va. (See Buffalo Mills, Va.)

Zanesville, Ohio, Muskingum River. Shad, 1876.

Zumbro River, Mazeppa, Minn. California salmon, 1876, 1878.

Zumbro River, North Branch, Wabasha County, Minn. California sal-

mon, 1878.

Zumbro River, South Branch, Rochester, Minn. California salmon, 1877.





XX -REPORT OF WORK AT THE UNITED STATES HATCHERY,
NORTHVILLE, MICH., 1881-'82.

Bv Frank N. Clark.

The tbllowiug report, iu coiiuectiou with the work of this station, for

the year ending June 30, 1882, is respectfully submitted.

The work performed during- the period covered by this report in-

cludes the collection and subsequent disposition of the eggs or fry pro-

ceeding from 22,500,000 eggs of whitefish {Coregonus albus); 140,000

eggs of brook trout {Salvelinus fontinalis) from the ponds of this sta-

tion; about 5,000 eggs of the red-banded or rainbow trout of Califor-

nia {Salmo iridea), also from the ponds of this station, and 57,000 eggs

of lake trout {Cristivomer namaycusli) ; the forwarding of 75,000 eggs

of California trout received from the United States station at Baird,

Cal., and the care and disposal of the resultant fry; the forwarding of

4(),500 eggs of Schoodic salmon received from the United States station

at Grand Lake Stream, Me., and the distribution of the fry; and the

distribution of 1,500 young carp received from the national car]) i)onds

at Washington.

In addition to this work, the old trout ponds were reconstructed and

reoutlined during the months of September and October, and an ad-

ditional pond built to accommodate the increased stock of breeders. A
survey of the premises was made in July, and a map of the same, show-

ing the ])roposed improvements, was soon after submitted to the United

States Commissioner.

For the purpose of creating a large stock of parent fish from which

to supply the increasing demand for eggs of California trout, several

thousand of the young of these fish were retained from the lot hatched

in February and March of the present year, and 12 new tanks fitted for

their temporary accommodation. Anticipating the increased accommo-

dations required by these fish later on, excavations for three new j)ouds

were begun in April, and these are now nearly completed.

During the first two months of the year under consideration—July

and August—no special work was carried forward, the time being oc-

cupied with work that is, for the most part, current throughout the

year. This includes the preparing and dispensmg of aliment to the

growing and adult fish; devising and executing plans for their protec-

tion from poachers; affording to the relatively smaller fishes protection
1037
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from their greatest enemies—the larger ones—by keeping them assorted

according to size, irrespective of age; directing and equalizing the in-

flow of water proportionate to the number and size of the fishes in each

pond; guarding all possible avenues of escape of the fishes from one

pond to another, as well as into the waste channel, and in removing the

masses and collections of the ever-generating algse floating against and

clogging the screens—a source of great annoyance on hot, sunny days

that are especially favorable to its formation.

At the hatchery, but little preparation for the hatching season was

necessary, everything having been put in order at the close of this

branch of work in April, 1881, and left in readiness to resume opera-

tions again at the proper time. The few essential preliminaries in this

direction, as well as in connection with the water facilities and adjuncts,

were therefore arranged in September and October, cotemporaneously

with the work of revising the trout ponds.

As the estimates contemplated increased work in the way of propa-

gating whitefish, increased hatching capacity was provided by displac-

ing a double row of hatching-boxes with a tier of tanks, which were

subsequently equipped with hatching-jars.

Possible and manifestly weak places in connection with the spring

pond and its three outlets were repaired and strengthened to better guard

against leakage and imminence of danger of outbursts. The discharg-

ing channels alluded to provide for drainage, for overflow, and for con-

veying the water to the reservoir from which the tank room is supplied.

Being made of wood and laid underground, they have usually lasted not

to exceed 4 or 5 years, and, in spite of their being thoroughly caulked

when laid, leak more or less after a time. Then, the draught-pipe be-

tween the spring pond and reservoir must, of necessity, pierce the dam
near its surface to give suflicient head of water in the hatchery, and,

being so near the surface, has been lifted from its bed by upheavals of

frost, the water percolating underneath. The overflow being still nearer

the toj) of the dam is even more liable to be thus forced from ])osition;

and nothing short of constant vigilance at times has prevented the

water getting suflicient start in this way to wash a gorge across the

highway that creates the dam, which would soon draw the pond below

the draught pipe, and thus discontinue the supply for the hatchery.

The overflow in use having become quite unserviceable through age, I

decided to guard against further insecurity at this point by replacing

it with pipes of iron firmly imbedded in cement and gry.vel. This was

accordingly done, and no further trouble from this source is anticipated.

The drainage and draught pipes, after being thoroughly caulked, were

considered safe for another season—the one just closed. But as there

is now more or less leakage, which is a constant menace to the safety of

the dam, and as it is important to secure immunity from danger of de-

stroying the water power during the hatching period, these must also

be replaced by iron conductors of sufficient caliber for the purpose,
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suiTouuded by an impervious iiuuss of cement and gravel. Until this

iy done it will not be possible to command tbe entire yield of the sup-

plying springs, nor to dictate through what channels tlie water shall

be discharged.

The cooling or intermediate reservoir between the spring pond and

hat<^'bery had been leaking cpiite too freely to be compatible with safety,

so that repairs were considered essential. We therefore girted it with

a 10-inch band or rim of 2-inch planking, the water level touching the

middle of the rim, while the planks themselves are firmly held against

the outer wall by spikes driven to stakes set in front. Then, a double

coat of cement, lapping on the edge of this rim and co%'ering the entire

interior surface of the reservoir, was spread, thus effectually closing all

possible chances for leakage. The test of eight months' use of this re-

ceptacle has shown it to be absolutely watertight and })erfectly safe.

NOTES AND TABLES IX REFERENCE TO COLLECTING THE SUPPLY OF
M^HITEFISH EGGS.

Most of the i'ggs laid in were secured at the "Bass" islands of Lake

Erie, which are, <m the whole, (piite as reliable as any locality for this

work. Certain other points in Lake Erie, as well as in Lakes Huron
and Michigan, may show heavier catches of fish, but they are, so far as

I have been able to as<;ertaiu, less i)rolitic of rii)e fish, in proportion to

the number caught. At the islands, t(M), as well as at all other points,

the yield of eggs from the various fisheries is quite disproportionate to

the catch of adult fish. The fact that whitefish are caught in any given

locality during their nominal si>aw'ning period does not necessarily sig-

nify that ripe fish will be found at such places, for the devices for their

capture—the stationary trap net or portable gill-net—may not be set

on or near those grounds naturally selected by the fish for the deposi-

tion of spawn, but at points in the paths or runways leading to and

quite remote from the objective point of the fish in their migrations

from the feeding to the spawning grounds. Fi'om these nets ripe fish

are found, if at all, with the exception of an occasional straggler, in the

later runs at the last of the season. Such fisheries, although quite

profitable for the fishermen, are generally unreliable for the collection

of spawn, esi)ecially when adverse weather comi^els a suspension of

work before the last migrations occ^ur.

There are certain spaw^ning grounds in the vicinity of the islands that

©an invariably be depended on. These are well known, and have be-

come favorites with the spawn-gatherers, not only because of their reli-

ability and certainty of being visited by schools of ripe fish, but ripe

fish usually appear several days earlier than at other points, some of

which furnish heavier catches. Indeed, the i)rivilege of collecting eggs

from the nets set on these fruitful grounds is so much sought after by

the representatives of various fish commissions that, naturally enough,

considerable rivalry for the control thereof is developed. iSraturally
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enough, too, the State commissions can wield a greater influeace than

others over net-owners^ their work being practically of a local character,

and carried on for the express purpose of increasing the stock of fishes

by propagation.

Notwithstanding this opposition, however, 1 arranged with ^Messrs.

Snide and Fox, of North Bass Island, for the eggs from their three trap-

nets, which were established on spawning grounds not surpassed by
any in Lake Erie. Fourteen and a half million eggs were taken from

these three nets, or nearly 5,000,000 to the net, as will be seen by refer-

ring to the tables. A glance at the tables will show also that eggs

were taken here seven days earlier than at Middle Bass Island, and

eight days earlier than at Kelley's Island.

Four nets were worked at each of the last two islands mentioned, the

former yielding 1,000,000 to the net and the latter about 650,000.

During the fall season whitefish and herring comprise the great mass

of fish caught at the islands, or, for that matter, throughout Lake Erie.

Indeed, the combined catch of all other kinds is insignificant in com-

parison.

The lake remained open much later than the preceding season (1880),

increasing the product of the fisheries to correspond. Notwithstanding

this, however, the greater demand and brisker competition of buyers

combined to produce a decided advance in prices. Thus in the fall of

1880 the fishermen received 3^ to 3i cents per pound for whitefish and

50 cents per hundred weight for herring, while during the period under

consideration they received 4^ to 4i cents lor whitefish and 75 cents to

$1 for herring.

Pending the appearance of ripe fish the "egg-man" must bide his

time with patience, disposing of the time which would otherwise hang

heavily in collecting notes by the wayside, and making frequent tours

of the docks as the fish-boats come in to note the condition and catch

of fish, often being comi)elled, through courtesy, to listen to the oft-

repeated tale of some superannuated fisherman, who tells what 'spiles"

offish /reused to catch in "them days," such fabulous figures being

noted as to induce the belief that the original number had increased in

geometrical progression through the intervening years.

Following are the tables of spawn-taking operations at North Bass,

Middle Bass, and Kelley's Island :

AT NORTH BASS.

I)at»-.
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AT NORTH BASS—Continued.
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Date.



1042 HEPORT OF COMMISSIONER OF FISH AND FISHERIES. [6]

lu tbis section the first runs during the fall season are made up
almost wholly of lake trout {Cristivomer namaycush), and usually a

sufficient number are caught to compensate for cost of fitting up and

setting the nets and current operating expenses, leaving the measure

of profits to be determined by the length of time the work can hold out

against the weather during the whitefish run. This would seem to be

and invariably is sufficient inducement to incur the taking of great

risks; but the fishermen seemed only to remember the disasters and

losses of the j)revious season, forgetting that the early and intense cold

of that period was quite exceptional. A feeling of overcaution was
produced, manifested by the great haste of interested parties to con-

sign their trappings to the protection of harbors and twine-houses.

But as day after day of moderate weather—for the time of year—fol-

lowed the first blizzard, they saw how premature their alarm had been,

and it is safe to i^redict for the coming season a relapse into the other

extreme of an entire disregard of the premonitions of winter.

The season could doubtless have been made a successful one for both

fisherman and spawn-taker, as the weather was such as to admit of a

continuance of operations long after the field was abandoned. Even as

it was, fishing was carried on ten days later than last year, but should

have continued still fifteen days longer to correspond with the weather

and runs of fish. The number of whitefish actually brought to port at

Alpena during the season was quite insignificant compared with some

former years, and a very decided falling off from the average. Of course

quite a large number were caught in the aggregate, from which many
millions of eggs might have been obtained had there been a heavy

sprinkling of ripe spawners ; but only the advance guard was captured,

and this is invariably made up of a great preponderance of males

—

mostly ripe—and a few unripe females. Just as mature spawners be-

gan to appear, a brief period of severe weather came on, nets were

withdrawn as rapidly as possible, so that eggs were taken only on four

days, and then in insignificant numbers, with one exception. In no

other branch of the work is success or failure so dependent upon and

associated with the condition of the weather.

Certain well-known and well-defined localities are sure to receive the

annual A'isitations of hordes of whitefish laden with spawn; but as the

climax of their spawning period is reached only at the verge of winter,

when the elements are liable at any time to combine to prevent their

capture, a considerable degree of uncertainty in regard to laying in a

very large number of eggs is of necessity unavoidable.

However, I can but regard Alpena and vicinity as a favorable locality

for the collection of whitefish eggs. Large numbers of the j^arent fish

are captured, and very rarely, indeed, are the fisheries abandoned before

the height of the spawning season is reached. This fact, coupled with

the great fecundity of the fish, makes it a matter of comi)arative ease to

obtain vast numbers of eggs under favorable circumstances. Having
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plenty of ripe fish at command, one man can readily take two or three

million eggs daily. I have taken, on more than one occasion, under

partial adverse circumstances, 2,000,000 eggs in a day. It will be seen,

then, that but few days in the aggregate, at the right time, are required

to secure great numbers. Indeed, taking the seasons as they average,

only a small cori)s of spawn-gatherers are necessary to collect any
reasonable number of eggs.

Mr. Wires, with one assistant, obtained eggs as follows

:

Nov. 10 25,000 fi'om 2 females.

Nov. 19 100,000 from 6 females.

Nov. 20 100,000 from 7 females.

Nov. 21 200,000 from 11 females.

Nov. 22 1,000,000 from 40 females.

Those taken November 16 were from trap-nets, the remainder from

gill-nets. Besides the 1,425,000 whitefish eggs taken and sent on to

Northville in good condition by Mr. Wires, some 60,000 eggs of lake

trout were taken from 10 spawners on the last day of October, and for-

warded to Northville in good shape the day following.

Below is Mr. Wires's record of temperatures and weather observations

made each day at 12 m.

:

Dat€.
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Date.
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remainder onlyby agitating the collections and chunks violently in water,

passing the freed eggs through a sieve. The results serve only to

verify prior experiments, whicli show that the greatest enemy of the

egg—conferva—generates much faster in water than in atmosphere of

the same or even a higher temi)erature, and that in consequence eggs
are far safer out of water than in unless provision for the removal of the

confervaceous egg is made. For incubating the eggs, the Chase auto-

matic jar was used, 136 being required at first. They were arranged as

follows

:

84 jars, at 175,000 each 14, 700, 000

52 jars, at 150,000 each 7, 800, 000

22, 500, 000

The number of eggs the jar will contain while in operation is in an
inverse ratio to the volume of water used. When the minimum of

water is used, or just barely enough to impart sufficient motion to the

eggs to keep them detached, the jars will hold 175,000 eggs each. Well-

filled jars, with a gentle circulation, work much better than those par-

tially filled and given a brisk or violent action ; in fact, the former show
the very best movement obtainable. But jars to be operated in this

way must be perfect in form and have evenly ground tubes, otherwise

no motion whatever will be imparted to a i^ortion of the eggs. Then,

too, if there is a considerable sprinkling of dead eggs—frequently the

case at the beginning of the season—a gentle movement will not always

prevent the putrid eggs from uniting or collecting in chunks or masses,

which will settle to the bottom of the jar instead of being thrown oft'.

For this reason "Hospital" jars have to be given a liberal supply of

water in the shape of very energetic currents.

Several experiments were made with a view to improving on the

hatchers in use. The "Improved Shad Hatcher," described in Forest

and Stream of June 16, 1881, was tried and found to give a more perfect

movement to the eggs than the Chase jar. To secure this, however,

either a greater volume or head of water was required, owing to the

force of the current as it entered the jar being partially arrested in the

hollow of the upright cup or cone.

To overcome this drawback. Assistant Bower advised the use of a

solid double cone, the inverted section of which would simply divert or

radiate the water without breaking its force, and by its own weight

retain its position. The suggestion being acted uiion, an equalized

current compelling a uniform and perfect movement of the eggs was
produced, with the minimum supply of water.

Into this jar or hatcher the water is introduced at the bottom ; in the

Chase jar at the top, being directed to the bottom by a glass tube rest-

ing on feet, which frequently obstruct and disconcert the currents

throughout the egg-chamber. Assistant Wires succeeded in amending
this defect, thereby greatly im])roving the efficiency of the Chase in-
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strumeut, by using a tin tube with a wide flange or rim at the bottom,

conical in shape to conform to the lower section of the above-mentioned

double cone over which it was set, the cone being inverted so that the

strips of tin serving as feet when used with the other jar, would raise

the tube to allow the water to escape uniformly from the outer edge of

its flange or rim.

Mr. Bower also fitted up a rectangular box or tank for an incu-

bator, so constructed that the eggs rise from the center and settle

down the outside, exactly reversing the jar movement. It is 12

inches wide, 13 deep, and 30 long, although its length might be ex-

tended indefinitely without disturbing or changing its operation. It is

divided into upper and lower sections, and, as with the jars, a water-

pressure or head is required. The desired movement of the eggs is ob-

tained by introducing the water into the lower section, whence it is

admitted to the upper section, which is the egg-chamber, through a six-

teenth-inch crevice running lengthwise of the box. From either side

and 6 inches from the top the partition which divides the box into two

sections slants downward to converge the eggs to the center where the

current forced through the crevice carries them up again to settle back,

fountain-like, as before. Overflows with wire gates are provided at in-

tervals around the top of the box. This apparatus was not tried until

the eggs had already begun hatching, so that no opportunity to correct

its faults by a practical test was given. It worked very well, however,

although after trying it we were well satisfied that it should be given

greater depth, less width, and a greater head of water. Doubtless a

little more experimenting with this or a similar device will produce an

incubator that will be entirely satisfactory, as the principles by which

the water currents are obtained and controlled are correct ; while it

would have the merit of being easily operated, and furnishing capacity

for many millions of eggs at a merely nominal cost.

Spring water alone is used for hatching purposes at this station, and

where it first issues from the earth varies but little from a temperature

of 47°. In consequence of the very moderate weather which prevailed

the past winter, our arrangements for securing a lower temperature

—

continued exposure to the air before reaching the hatchery—were of

little avail. The eggs, therefore, progressed very rapidly from the first

until all were hatched.

The first orders for whitefish eggs to be filled were from Herr von

Behr and G. Ebrecht, Germany. The eggs were packed in separate

cases and started on their journey December 19, consigned to Fred.

Mather, Newark, X. J., whence they were reshipped to destination.

These and subsequent lots were prepared for shipping substantially as

follows: First, a sufficient number of trays of canton flannel are made,

also a substantial case for the same, of the proper size to allow 4 to 6

inches space all around for the packing material. The trays are then

anchored in a tank of water. A quantity of eggs are transferred from
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the hatching vessels to a number of wire trays iu the picking trough,

and carefully feathered over to show up the dead and unimpreguated

eggs, which are removed with nippers. After collecting the eggs by
overturning and submerging the trays into a large tin vessel partially

filled with water, they are skimmed ujj and measured in an 8-ounce

graduate (equivalent to 10,000 eggs) and poured thence into the ship-

ping trays. These are then removed to the packing room, or where the

temperature is between 30° and 40° Fahrenheit, tilted and drained, and

the eggs spread with a feather uniformlj- two layers in depth, a half inch

margin being left around the outside. A single fold of dampened mil-

linet is then thrown over the eggs, and a suflQcient quantity of live

moss, previously picked, washed and wrung out just enough to prevent

dripping or drainage, piled on to fill the tray when rather snugly

pressed down. When practicable, the trays are allowed to stand a few

moments in a temperature of 27° to 32°, or until needles of ice have be-

gun to form in the moss, then placed one above the other and firmly

held to position by cleats nailed to top and bottom boards. The pack,

age is then transferred to the shipping case, having a 4-inch coating of

fine, dry, hardwood shavings in the bottom, and surrounded with the

same material quite firmly pressed in. The case is now soon ready for

its journey, not, however, until the usual printed instructions and pre-

cautions to express messengers are pasted to the cover, and which, if

observed and heeded, would deliver the eggs to consignees in practi-

cally the same condition as when packed ninety-nine times out of a

hundred.

Following is the table of shipments:

Date.
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also, that of the 20,000 hike trout eggs shipped from Northville, Decem-

ber 10, ''ouly 100 were dead."

Mr. Eedding reported that the two lots of a quarter million each,

shipped December 23 and 24, arrived at San Leandro, Cal., ten days

later, in rather poor condition ; accounted for in part by their having

taken the Southern Pacific Eoad, which passes through a warmer cli-

mate, besides being four days longer in transit than if they had gone

over the Central Pacific. The third quarter -million lot, consigned fi'om

Northville January 3, arrived at San Leandro in very good condition.

Mr. "Woodbury, superintendent of the San Leandro hatchery, reported

the hatching of 90 per cent, of this lot, and about 35 per cent, of the

others, the fish being planted as follows

:

Jan. 19—Donner and Tahoe Lakes 75,000

30—Shafters Lake (Marin County) 5,000

Feb. 1—Clear Lake, Lake County 75,000

March 7—Concow Lake, Butte County 10,000

4—Lake Tahoe, Placer County 100,000

9—Clear Lake, Lake County 100,000

10—Eadcliff Lake, Santa Cruz County 20,000

11—Lake Chabot, Alameda County 5,000

390,000

Mr. B. r. Shaw, Commissioner of Fisheries, reported that 75 per cent,

of the eggs sent him for the State of Iowa hatched, and that the minnows

were released in Lake Okibozi and Spirit Lake, Iowa.

Mr. Feuton reported that the 10,000 eggs forwarded him for the State

of Connecticut arrived January 20, and upon opening the package about

2,000 of them were found frozen to death. The subsequent loss was a

little over 900, leaving about 7,000 fish, which were set free in Long
Lake, Litchfield County, Connecticut.

Mr. Anderson, who had charge of the hatchery of the New Jersey

Commission, in which the eggs consigned to Mrs. Slack were developed,

reported that the eggs reached Bloomsburg February 3, at 4.39 p. m.,

in very good condition. About 90 per cent, were hatched by the 11th

of February, or 90,000 fish in all, of which one-half were liberated in

Shepherd's Lake, and the remainder in Greenwood Lake.

At the Northville hatchery the fish began hatching from the oldest

eggs January 27, and all were out by the 25th of February. At least

three-fourths of them hatched between the 6th and 12th of the latter

month, taxing the capacity of the receiving tanks to their utmost. Per-

forated tin boxes are fitted to these tanks near the overflows, to keep

the fish away from the currents at that point, which would be too strong

for them to resist. They are also provided with compartments which

are supposed to catch the shells; but while the fish were hatching so

freely, a suflicient number of shells would float over these divisions to
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clog' the screen-boxes every few moments, so that unremitting attention

was demanded day and night to keep the outlets unimpeded.

The United States Fish Commission car, with IVIessrs. Ellis, Moore,

and Simmons to assist in the work of distributing and planting the

minnows, reached ]!^orthville February 3. Arrangements for the gra-

tuitous transportation of the car and its messengers having previously

been made with all the railroad companies, with one exception, whose
lines were to be traversed, the distribution proceeded smoothly and
with little expense from the initial trip, February 7, until the successful

termination of the work, March 2. Much credit is due Mr. Ellis, who
had charge of the trips, and also to his experienced assistants. The car

itself was also a great convenience, as well as an important and efficient

factor in carrying forward this work.

Following are the railroad companies to whom acknowledgments are

due for free transportation of car and messengers : The Flint and Pere
Marquette; Michigan Central; Chicago and West Michigan; Mil-

waukee, Lake Shore and Western; Chicago and Grand Trunk; Great
Western; Eome, Watertown and Ogdensburg; and Lake Shore and
Michigan Southern.

TaMe of dktribution.

Date of deposit.



1050 KEPORT OF COMMISSIONER OF FISH AND FISHERIES. [14]

The ponds are planked aU around, the planks being spiked to stakes

driven in front. Between and around all the ponds, and of the same
height as the planking, is a jiier of earth 8 feet wide, and across this

are laid pieces of 2 by 4 firmly spiked to the stakes to which the planks

are nailed. Being thus secured it is quite impossible for the earth to

cave in or the sides of the pond to bend in or out. The bottom plank

is set in a bed of gravel and blue clay, and a heavy body of the same
material, well champed in, backs the planking up to the top of the pier,

so that the ponds are practically water-tight, while the efforts of musk-

rats to invade them by burrowing underneath will be futile. Each pond

is usually filled to within a foot of the top, the bottom sloping gradually

from the head, where the water is 18 inches in depth, to the foot, where

it is 4 to 5 feet. The overflow gates of the discharging flumes are easily

raised by a lever attachment at the bottom, so that the water can be

drawn off in a few moments. The gates are made in sections, one or

more of which can be removed to give any desired depth of water.

As quite a number of fish will spawn in the ponds instead of running

up the raceways, if the former have gravel bottoms, which they should

have, those in which the breeders are placed during the spawning season

are divided into two sections by a temporary partition, and the bottom

of the upper section covered with boards. The fish all being placed in

this, but few, if any, eggs will be lost, and as fast as the fish are handled

from the raceways they are transferred to the lower section. At the

close of the spawning season the partition is removed.

At the mouth of the flume connecting the upper section with the race-

way a trap-gate, sprung with a string leading to the hatchery, is fitted,

a simple but very useful device, for no matter how stealthily one ap-

proaches, nor from what direction, some of the fish in the raceway will

detect the movement and dart back to the pond before the gate can be

dropped to head them off.

The fish are given access to the racewaj's at all seasons of the year,

and hither they resort largely at other than spawning time. A raceway

fed directly from a copious spring of cold water, and given sufficient fall

to create a sparkling current over its clean, gravelly bottom, affords an

attractive "summer resort" to trout having admission to it, and here,

in warm weather, many of them congregate, lying nearly motionless,

with head up stream, for hours together. At the approach of cold

weather, when an equally satisfactory temperature is found in the ponds,

this practice is discontinued, except mth the ripening females, which,

with a heavy body- guard of males, and in response to that instinct which

impels them to deposit their eggs in a current, begin to prepare spawn-

ing beds in the raceway, whence they are easily captured at the proper

time for the purpose of expressing their eggs.

The breeding fish are quartered in ponds nearest the feeding springs

for some time preceding the spawning season, and, when most couven-

This gives them the least variance of temperature
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obtainable, and ripens them at about the same time each season, there

being- but little fluctuation of temperature in these ponds at correspond-

ing periods of one year with another.

The spawning season therefore opens almost invariably from the 1st

to the oth of November, and closes practically from the 10th to the 15th of

January, although much the greater portion of the fish spawn from the

middle of November to the middle of December. During the past

season, perhaps a half-dozen spawned later than the latest date men-

tioned, and from one of these eggs were not taken until February 2.

Some 140,000 were taken altogether. The first 120,000 turned out

very well, a loss not to exceed 10 per cent, occurring during incubation;

but the last 20,000 showed a loss of 50 per cent., due to the plan of

handling the fish from which they were taken. A majority having

spawned, we placed the remaining fish in the raceway, and carefully ex-

amined them every morning. As a result of this repeated dipping up
and inspection of the fish for several mornings in succession, we were

compelled to pick away quite half of the eggs so taken—which is pretty

good evidence that the less the fish are disturbed or manipulated while

ripening, the better the eggs produced.

The following statement accounts for the disposition of the eggs and
fry:

Total number eggs taken 140, 000

Loss during incubation 22, 000

January 10, shipped to F. Mather, for reshipment to

France 20, 000

January 24, shipped to Druid Hill hatchery, Balti-

more, Md 30, 000

72, 000

Number frv hatched 68, 000

March 8, planted in Washtenaw County, Michigan, in spring

brook tributary to river Eouge 10, 000

March 15, planted in spring brook near the Northville hatchery,

and tributary to river Eouge 10, 000

May 8, shipped per United States Fish Commission car, in

charge of J. F. Ellis 30, 000

Loss on fry since hatching 8, 000

Fry now on hand in nursery tanks 10, 000

G8, 000

Average j^eriod of incubation, 84 days.

As our breeding force of brook trout will receive large accessions next

fall from the stock of growing fishes, we confidently expect to take at

least a half million eggs during the next spawning season.
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HATCHING AND DISTRIBUTION OF CALIFORNIA TROUT.

On January 24, Mr. Myron Green, of the United States station at

Baird, Cal., consigned to tlie Nortliville hatchery a case containing

45,000 eggs of the rainbow trout, and on February 6 a second lot of

30,000. The first shipment reached Northville February 2, and the last

February 14, both in excellent condition. ISTumber of dead eggs picked

from first lot on arrival, 615; from the last, 272; subsequent loss on

eggs, about 2,600. The fish began hatching February 24, and all were

out by the middle of March.

Shortly after these fish hatched an accident occurred by which 18,000

of them perished. On the night of March 21 a flooding rain-storm

washed into the feeding reservoir, and thence into the tanks supply-

ing the hatching boxes, a sufficient quantity of moss, leaves, and debris

generally to almost wholly clog the screens, diverting to the overflow

or waste channel the water that should have passed through the trays

on which the fish were still retained. The oldest fry fared much
worse than those more recently hatched, and especially those in boxes

at the foot of the row, the limited amount of fresh water still running

having become de-oxygenated before reaching them. In the head

boxes, and also in an adjoining row of boxes containing fry of brook

trout (of about same age, but much smaller), the loss was merely nomi-

nal. In a third row containing the Schoodic sahnou, just hatched, there

was no loss whatever.

I had felt that everything was secure and free from danger of acci-

dents—that every precaution for the safety of the fish had been ob-

served ; but since meeting with so serious a loss from a source wholly

unanticipated, I can but feel that the only safeguard against accidents

or insecurity lies in never leaving the fish alone, and shall, therefore,

in the future, employ a nightwatch so long as fish in any considerable

numbers remain in the hatchery.

Appended is a statement of distribution, &c.

:

Number eggs received from California 75, 000

Loss on eggs during incubation 3, 500

Number fish hatched 71, 500

Loss by accident, as noted . . . 18, 000

Loss of fry to date (June 30) in nursery tanks 3, 500

Fry on hand in nursery tanks 10, 000

April 28—Deposited at Beitner Station, Grand Tra-

verse County, Michigan, in Boardman River,tributary

to Grand Traverse Bay 3, 000

May 2—Delivered to A. C. Lanier, of Madison, Ind . . 3, 000

May 7—Deposited by George N. Matheson, of Sarnia,

Ontario, in small stream in Western Ontario, tribu-

tary to Lake Saint Clair 3, 000
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May 16—Deposited by James R. Bull, of Saint Louis,

Mo., iu Islaud Lake, Monroe County, Illinois 3. 000

May 29—Deposited in Oakland County, Michigan, in

Deer Lake, through which flows the Clinton River,

tributary to Lake Saint Clair 10, 000

June 1—Deposited in Oakland County, Michigan, in

Straits Lake, through which flows the Huron River,

tributary to Detroit River , . 10, 000

June 3—Deposited in Wayne County, Michigan, in

northeastern branch of river Rouge 8, 000
71, 500

From eight adult California trout, five of which are females, all

brought from California four years ago and since confined in the ponds

here, we took 5,150 eggs between the 13th and the 29th of March, which

hatched on an average in 38 days. The loss on eggs was 850; and on

April 20, 1,200 eggs were shipped to F. Mather for reshipment to Herr

von Behr, Germany. The 3,100 fish that hatched were deposited May
16, by James R. Bull, of Saint Louis, Mo., in Murdoch Lake, Monroe

County, Illinois.

Kext spring we expect to take at least 100,000 eggs from the stock of

California trout now on hand, that will then make their debut as

spawners. About half of these fish are the progeny of the eight adult

fish above mentioned. They were two years old last spring, an age at

which a majority of our brook trout have always spawned, although a

portion of them, perhaps one-fifth, do not until three years old. We
had therefore anticipated getting a nice supply of eggs from them, but

failed to find a single mature spawner. Several females were opened

at various times through the winter, with tlie result of finding only mi-

nute ova to mature a year later; still, we felt confident that a few of

them at least would spawn, thinking we had missed the right ones; all

the more so, too, from the fact that ripe males were numerous even

three or four months in advance of the regular spawning season ; in

fact, the eggs taken from the adult California trout were mostly im-

pregnated with milt from the two-j^ear-olds. Failure to obtain a single

egg from these fish, of which there are at least four or five hundred fe-

males, leaves little room to doubt the conclusion that the iridea seldom,

if ever, spawn when two years old, at least where they are confined in

ponds from infancy.

HATCHING AND DISTRIBUTION OF EGGS OF SCHOODIC SALMON.

On the 28th of February, Mr. Charles G. Atkins shipped from Grand

Lake Stream, Maine, for the Northville hatchery, a case of 46,500 eggs

of Schoodic or land-locked salmon. They arrived March 4, and oi)ened

up in excellent condition, only 45 dead eggs being observed ou unpack-

ing. Previous to hatching, 1,065 more were i^icked away, showing a

total loss of 1,110 eggs after arrival.
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The fish began to come out March 16, rather slowly for two or three

days, the water being down to 43^*^ on an average; but on the 19th the

water ran up to 54° at noon, and the fish then came out with a rush,

scarcely an egg remaining the day following. Quite a number of mon-
strosities and imperfect fish were observed, outside of which, however,

they looked unexceptionally fine. They were. also exceedingly active

and strong in view of the great disproportion between their large,

kidney-shaped sacs and light, slender bodies.

Soon after they began hatching, the novel spectacle of occasionally

seeing the body of a fish on one side of the traj', with its sac under-

neath, was presented—due to the wonderful mobility of the sac, which

sometimes permitted the downward current to draw it through the

mesh of the tray, although four or five times larger than the aperture

through which it had passed; after passing through it would soon as-

sume its natural shape, protruding like an immense hernia, from which

position the fish would be quite unable to extricate themselves. By in-

verting the tray and agitating in water, the soft, ductile pouch would

soon pass back, releasing the fish unharmed. To overcome this diffi-

culty, which at one time threatened to become quite annoying, the

hatching boxes were reversed, so that the water passed upward through

the trays instead of down, as before.

Below is the statement of distribution

:

Number of salmon hatched 45, 390

Imperfect and dead fish picked from hatching boxes and

nursery tanks 4, 540

Fish now on hand in nursery tanks 2, 850

April 27—Deposited in Long Lake, Mecosta County, Mich-
igan *.

. 6, 000

April 28—Deposited in Higgins Lake, Roscommon Coun-

ty, Michigan 3, 000

April 27—Deposited in Chippewa Lake, Lake County,

Michigan 6, 000

May 1—Deposited by N. A. Osgood in Goguac Lake, near

Battle Creek, Michigan, (fish shipped by express) 3, 000

May 3—Deposited at Piqua, Ohio, in water-works reser-

voir, containing 150 acres C, 000

May 10—Deposited in Union Lake, township of Pontiac,

Oakland County, Michigan 8, 000

May 15—Shipped per express from Toledo, Ohio, to S. E.

Williams, La Porte, Ind 3, 000

May 15—Shipped per express from B. & O. junction with

the Wabash, to T. B. Wightman, Cedar Beach, Ind ... 3, 000

45, 390

The fish were all ])lanted in excellent condition, with the exception of

the last two lots. Mr. Wightman reported that the fish sent him were
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all dead ou arrival, and Mr. Williams that nearly all were dead when
received, the remainder being deposited in a lake near La Porte.

After successfully shipping 3,000 by express to Battle Creek, using

in transit three to four hours, I was not a little surprised at the non-

success of the other shipments ; all the more so from the fact that those

to Battle Creek were sent in one 10-gallon can without the loss of a sin-

gle fish, whereas with each of the other lots two 10-gallon cans were

used, which would more than offset the difference in time occupied in

transit to their respective destinations. In all three consignments the

water was reduced to icy coldness before starting.

The results attending these shipments, which were, to a certain ex-

tent, in the nature of an experiment, justify the conclusion that with

the transportation of live fish success in one instance fails to establish

a basis for calculations in other instances, where even the conditions and
circumstances are, to all intents and purposes, alike; and that the

chances of failure are reduced to the minimum only when the fish are

under the constant s»irveillance of an experienced messenger.

DISTRIBUTION OF EGGS OF LAKE TROUT. {Cristivomer namaycusk.)

When Mr. Wires started for Alpena in the latter i^art of October to

look after the collection of whitefish eggs at that point, instructions were

given him to obtain, if jjossible, a few eggs of lake trout if he arrived

too early for the whitefish work. As the few whitefish then being capt-

ured in the inshore fisheries showed little indications of spawning, Mr.

Wires, on the last day of October, put out about forty miles to the gill-

net fisheries, where he found the lake trout nearly all spent, but suc-

ceeded in getting 57,000 eggs. These were shipped by boat to Bay
City, whence they were met by special messenger and delivered to the

Northville hatchery, November 2.

The loss of eggs while in the hatchery was 3,600; December 10, 20,000

were consigned to Mr. F. Mather for reshipment to Herr von Behr, Ger-

many ; and on January 3, 30,000 were forwarded to Commissioner Shaw
of Iowa, who reported that they arrived in prime condition January 6

and commenced hatching the day following, the total loss on eggs and
fish being less than 5 per cent. The eggs were now well along in advance-

ment; in fact a few hatched the same day that the Iowa shipment was
made; nevertheless a package of 2,000 was shipped to Newark January

7 to be transmitted by Mr. Mather to France, if their condition when
received by him would warrant it; but despite their being reduced to a

temperature of 31° before leaving the hatchery, a few hatched on their

way to Newark, and Mr. Mather, therefore, hatched the remainder, the

fry being subsequently i-eleased in Culver's Lake, Sussex County, New
Jersey.

The stock of embryos and alevins was now reduced to 1,400; and these,

after the hatching and sac-consuming process was completed, were
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placed in one of the largest nursery tanks, where they still remain.

Less than two dozen have died since hatching; they now average 3

inches in length, and are doing remarkably well, having learned to

devour the liver and kidney "hash" given them as greedily as the

brook trout in the ponds.

SUMMARY OF THE WORK AND ITS COST.

^' umber of eggs of whitefish shipped 2, 032, 000

;Number of fry of whitefish planted 17, 750, 000

Xumber of eggs of brook trout shijiped .50, 000

Xutuber of fry of brook trout planted . . 58, 000

Number of fry of brook trout on hand 10, 000

Number of eggs of California trout shipped 1, 200

Number of fry of California trout planted 43, 100

Number of fry of California trout on hand 10, 000

Number of fry of Schoodic salmon planted 32, 000

Number of fry of Schoodic salmon on hand 2, 850

Number of eggs of lake trout shipped 52, 000

Number of fry of lake trout on hand 1, 400

Number of carp shipped 1, 500

Approximate cost of the work, including the construction

of seven new trout-ponds with their raceways, twelve new
nursery tanks, and the cost of fish food for the year $5, 000

Temperature of Lake Erie from March 20 io June 1, 1882, taken daily at 12 vi., near Xorth
Bass Island, hy Chas. Uasford.

Date.
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XXI.-THE REPORT OF OPERATIONS AT THE UNITED STATES
SALMON-BREEDING STATION ON THE McCLOUD RIVER, CALI-
FORNIA, DURING THE SEASON OF 1881.

By Livingston Stone.

Hon. Spencer F. Baird :

Sir: I beg leave to report as follows: When my last report closed in

October, 1880, 2,000,000 salmon eggs had been left in the McOloud Eiver

hatching-house to be hatched by the State of California for the Sacra

mento River and its tributaries. These were successfully hatched and
placed in the McCloud River before Christmas, when all work at this

station was discontinued for the season.

Up to this time the rainfall had not been unusually large. Indeed,

there had been more than the customary number of fair days until the

18th of December, when it began to rain and continued to rain eleven

days in succession, the river rising on the 25th 8 feet and 2 inches above

its summer level. This was nothing extraordinary, however, and no

fears or even misgivings were entertained of any disaster from flood to

the fishery buildings, they being built from 18 to 19 feet above the river.

There was a dense fog over the McCloud River the last two days of De-

cember, but no rain, and when the new year opened the river had fallen

back to within a foot and a half of its usual level.

The month of January, however, was attended by a rainfall wholly

uniirecedented in JSTorthern California since its settlement by white men.*

Forty-seven inches of water fell at Shasta during this month, and in

the mountains where the fishery is situated the fall must have been

much greater. On the 27th of January the McCloud had risen 12^ feet,

but the water had been higher than that in previous years, and still no

one supposed that the buildings were in danger. Again the river fell,

but this time the fall was succeeded by the greatest rise of water ever

known in this river before, either by white men or Indians now living.

During the first days of February the rain poured down in torrents.

It is said by those who saw it that it did not fall as rain usually falls,

but it fell as if thousands of tons of wat^r were dropped in a body from

• Eainfall at Shasta, January, 1881 47 inches.

Rainfall at Shasta, February, 1881 17.5 inches.

Total rainfall for season 109, 7 inches.

I hereby certify the above to be correct.

JAMES E. ISAACS,
Weather Observer, Shasta, Cal.

Shasta, Cal., August 1, 1881.

[-J,
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the sky at once. Mr. J. B. Campbell relates that near his house, in a

canon which is dry in summer, the water in not many minutes became
30 feet deep, and the violence of the current was so great that trees a

hundred feet long were swept down, trunk, branches and all, into the

river. On the 2d of February the McCloud Eiver began to rise at the

rate of a foot an hour. By 9 o'clock in the evening it was 16 feet

and 8 inches above its ordinary level. This was within 4 inches of the

danger-mark, and two young men who were at the fishery, Eichard D.

Hubbard and Oscar Fritze, made an attempt, at the risk of their lives,

to save some of the most valuable movable property in the buildings.

With great courage and determination they waded through the fierce

current, in the blinding rain and pitchy darkness, and rescued many val-

uable things, but the water around the house was then up to their

shoulders and the unequal struggle could not be long maintained.

These young men are, however, entitled to great credit for succeeding

in rescuing what they did from the flood on that frightful night.

The water was soon a foot above the danger-mark, and the buildings

began to rock and totter as if nearly ready to fall. There was now no
hope of saving them or anything in them. At half-past two in the

morning of the 3d of February, they toppled over with a great crash

and were siezed by the resistless current and hurried down the river.

When the day dawned nothing was to be seen of the main structures

which composed the United States salmon-breeding station on the Mc-

Cloud River. The mess-house, where the workmen had eaten and slept

for nine successive seasons, and which contained the original cabin, 12

feet by 14 feet, where the pioneers of the United States Fish Commis-

sion on this coast lived during the first season of 1872 ; the hatching-

house, which, with the tents that preceded it, had turned out 70,000,000

salmon eggs, the distribution of which had reached from New Zealand

to St. Petersburg ; the large dwelling-house, to which improvements and

conveniences had been added each year for five years—these were all

gone, every vestige of them, and nothing was to be seen in the direction

where they stood except the wreck of the faithful wheel which through

summer's sun and winter's rain had poured 100,000,000 gallons of water

over the salmon eggs in the hatchery, and which now lay dismantled

and ruined upon the flat-boats which had supported it, and which were

kept from escaping by two wire cables made fast to the river bank.

The river continued to rise the next forenoon until it reached a maxi-

mum height of 26 feet and 8 iuches above its summer level. This, of

course, is not a very extraordinary rise for a slow-moving river, but

when it is remembered that the McCloud is at low water a succession

of cascades and rapids, having an average fall of 40 feet to the mile,,

it will be seen at once what a vast volume of water must have been

poured into this rapid river in a very short time, and with what velocity

it must have come to have raised the river 26 feet when its natural fall

was sweeping it out of the canon so swiftly.
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Those who saw this mighty volume of water at it highest point, rush-

ing through its mountain caiion with such speed, say that it was ap-

palling, while the roar of the torrent was so deafening that persons

standing side by side on the bank could not hear each other when
talking in an ordinary tone of voice.

It must be over two centuries since tbe McCloud Eiver rose, if ever,

as high as it did last winter. There is very good evidence of this on
the very spot where the fishery was located, for just behind the mess-

house, and exactly under where the fishery flag floats with a good south

breeze, is an Indian grave-yard, where the venerable chiefs of the

McCloud have been taken for burial for at least two hundred years,

and there is no knowing how much longer. One-third of this grave
yard was swept away by the high water last winter, and the ground
below was strewn with dead men's bones.

Now, the fact that the Indians have been in the habit of burying their

dead in this spot for two centuries proves that the river has never risen

to the height of last winter's rise within that time, for nothing could

induce Indians to bury their fathers where they thought there was the

least danger of the sacred bones being disturbed by floods.

When the waters subsided, it became apparent what a clean sweep
the river had made. Here and there the stumps of a few posts, broken
off and worn down nearly to the ground by the driftwood rubbing over

them, formed the only vestiges whatever to indicate that anything had
ever existed there but the clean rocky bar that the falhug water had
left.

The inventory showed that over $4,000 worth of hatching apparatus,

house furniture, tools, and other articles were lost or destroyed by the

flood, besides the buildings themselves. The whole loss could not have
been less than $15,000.*

At the time of the disaster all communication with the outside workf
was shut off by the high water in the rivers. On the 6th of February,

Mr. Myron Green succeeded with great difficulty in taking a telegram

from the trout ponds to Redding, a distance of 25 miles. Mr. Green was
three days in accomplishing the journey, and in several instances swam
the intervening creeks, carrying his clothes on his head. As soon as

the news reached Professor Baird he telegraphed to Hon. B. B. Red-
ding, of San Francisco, to telegraph Senator Booth, at Washington, to

obtain an appropriation for rebuilding the fishery. It was now almost

at the close of the Congressional session, but Senator Booth succeeded

in securing an appropriation of $10,000, to be expended under the direc-

tion of Professor Baird in restoring the buildings and property destroyed

by the flood. As soon as this approprijttion was made Professor Baird

gave me instructions to proceed at an early date to the McCloud River

and enter at once upon the work of restoring the fishery.

" An account of the effects of the high water at the United States trout ponds, 4

miles farther up the McCloud River, will be found in the report of operations at that

point.
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In pursuance of these instructions I arrived at the fishery on the 19th

of May, having previously arranged to have 30,000 feet of lumber deliv-

ered on the premises before my arrival. I immediately engaged work-

men and ordered material, and on Monday morning. May 23, the work

of rebuilding was under full headway, with a force of upwards of twenty

white men and about a dozen Indians. There being no building of any

magnitude left, we lived in tents until the mess-house was finished, one

large tent, 60 feet by 30 feet, divided by a partition into two compart-

ments, serving for a sleeping-room and dining-room for the workmen.

We encountered one serious difficulty at the very outset in putting

up the new buildings. When we first built here it was supposed that

the flat or nearly flat land lying 12 or 15 feet above the level of the river

was safe from high water, and we accordingly erected our buildings

there, protecting them from a possible rise of 3 or 4 feet more by a very

ponderous breakwater. As the water last winter rose to the almost in-

credible height of 26 feet above the river's natural level, we were only

left the alternative of putting the buildings on the hill-tops or on the

hill-sides. The first being out of the question, of course we were driven

I)y necessity to build on the hill-sides. This involved a great deal of

grading, which in turn necessitated very laborious digging and exca-

vating, sometimes even into the solid rock. It was a long, slow, and

expensive work. It was a provoking paradox that here where land was

as free as air and almost as boundless, it should cost, as it did in some

instances, $1,000 an acre. It seemed at first as if we should never get

through digging, but after the foundations were all laid the work went

on rapidly, and progressed without any drawbacks, except a lack of

means, until everything was done. The lack of means resulted from an

attempt to accomplish with $10,000 what could not be done for less than

$15,000, but it was work which could not be done by halves, and I con-

cluded to go on and finish the work and trust to subsequent action of

Congress for indemnification.

On the 1st of September we had on the fishery grounds a mess-house,

hatching-house, and stable. We had also built a bridge 150 feet long

across the river, and had added to it as usual a firmly built fence or

rack that allowed the water to pass down but prevented the salmon

from going up the river.

The mess-house is a well-built and nicely painted two- story house, 40

feet by 25 feet, containing a kitchen, pantry, store-room, dining-room,

and men's room on the lower floor, with three large sleeping apartments

on the second floor. It is well supplied with running water from a

spring on the hill behind the house, so that there is always a full tank

of fresh cold water in the kitchen, another tank on the second floor to

be used in case of fire, and another on the porch where the men wash.

This abundant supply of cold water in this very hot climate is a great

convenience, not to say luxury. The mess-house rests on bed-rock, weU
aip above high-water mark, and is perfectly safe from any future floods.
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The stable is a well-built, substantial two-story buildiog, 40 feet by 20

feet, with accommodations for four horses. It has two commodious
store-rooms and a loft. On the north side, where it is protected from

the sun in summer and the storms in winter, a shed is built joining the

barn.

The hatching house is a large, handsome, painted building 80 feet long

and 30 feet wide. It stands well above the danger mark of high water,

and is provided with forty hatching troughs, each 16 feet long, furnished

with seven hatching baskets, each 2 feet long, making two hundred

hatching baskets in all. These baskets will carry 35,000 salmon eggs

each, giving a total hatching capacity to the whole house in round num-
bers of 10,000,000 salmon eggs.

The hatching-house is provided with nine windows on each side, one

window in each gable end, and five sky-lights on the roof, all of which

combined furnish a good supply of light even on the dark, rainy days in

the fall when the salmon are being hatched for the restocking of the

tributaries of the Sacramento. On the east end of the house is a large

shed built for the purpose of furnishing room and shelter while packing

the eggs intended for distribution. The water supply for hatching the

eggs is lifted to the house by a current-wheel in the river. This wheel

is a fine piece of workmanship, and a credit to the builders. It is 32

feet in diameter, is furnished with thirty-two arms and thirty-two pad-

dles, and revolves on a shaft 18 inches in diameter. It rests on two

very substantially built boats, each 36 feet long and 8 feet wide. On
these there rests, sustained on suitable supports, the current-wheel.

The boats and wheel are placed at a point in the river where the current

has the greatest velocity, which gives the wheel a lifting capacity of

24,000 gallons an hour.

In addition to the structures already mentioned, there was the post-

office building, which was washed off its original foundation and some-

what injured by the high water, but which had been replaced, raised

higher, and somewhat enlarged. This is now used as a dwelling-house.

A small store-house which survived the flood, and the spawning-house

for taking the eggs, complete the list of buildings at the McCloud Kiver

salmon fishery as it is now restored.

As may be supposed, some of the methods of work employed here are

of a primitive character. To illustrate this, allow me to trace the boat

gunwales through their various stages of progress till they were framed

into the boats.

The boats' gunwales were to be 36 feet long and 29 inches wide. It

was therefore necessary to find a tree which would furnish a stick of

good timber 37 feet long and 30 inches wide ; and we hoped at first to

find a tree from which could be cut a rectangular joist 30 inches by 24

inches, and 37 feet in length. The work of getting out the gunwales

began, therefore, with finding the tree. With this object in view, Mr.

Campbell spent three or four days in the hills hunting for a suitable
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tree, but could not find one within four miles of tbe fishery. He did

find, however, a tree which would furnish a stick of timber of the re-

quired length and width and 12 inches in depth. This being the largest

tree that could be discovered within a reasonable distance, it was cut

down. Then four men spent three days scoring and hewing the log to

get it reduced to the proper dimensions and shape to be sawed into two

gunwales. When this was done a saw-pit was made and the timber was

hoisted on the pit. Then two men spent nearly two days sawing it in

two, lengthwise, with a whip-saw, one sawyer standing under the log

and one above it. We now had in the rough two solid plank gunwales

of the required length, width, and depth. As they lay on the saw-pit

they weighed nearly a ton apiece, and were too heavy for even ten men
to move any distance, so we forded the river with a pair of horses and

drew the planks down the hill-side to the river. From here they were

floated down the stream and across the river to the landing nearest the

point where the boats were to be built. Prom here they were drawn

by horses again to the "ship-yard," as we called it. Then after consid-

erable hewing and finishing they were framed into the boats, making

two very sohd and satisfactory gunwales. After these were got in, the

same process was repeated with another tree with the same results,

from which we obtained two more gunwales for the other boat. I men-

tion these details to show that we have something more to do here when
we want a thing of this sort than to go to the lumber yard and order it.

In the four gunwale planks just described there were 1,600 feet of

lumber. But this was not all the work of this kind that we had to do,

for before the season was over we got out from the woods over 20,000

feet of square timber.

The hatching house and the wheel, and the flume for carrying tbe

water from the wheel to the house, were no sooner completed than the

salmon began to spawn. This was in the last week of August. The

first ripe salmon, indeed, was caught August 135.

This reminds me that I must mention the work that had to be done

on the seining ground, a large nearly circular basin in the river, where

we draw the seine for capturing parent salmon. When we left off fish-

ing last fall the ground over which we drew the seine was smooth and

safe for seining. When we examined it this spring, after the floods, it

was found to have been plowed through and through by the violence of

the current. Such deep cuts had been made through the former bed of

the river that both bowlders and sharp points of bed rock, before

entirely covered, now projected 8 or 10 feet above the general level of

the river bed, and made it wholly impossible, of course, to draw the

seine over them. Our attempts to draw the seine before repairing the

ground resulted in getting snagged the first few times and finally tear-

ing the net entirely in two.

The restoring of the seining ground being absolutely necessary, we
went to work at it as soon as the mess buikling was completed and the
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workmen had a house to eat and sleep in. We began with carefully

examining the ground by going over it with a boat, and by feeling of

the bottom of the river with long poles. After finding out in this way
where both the depressions and projections were, we went to work with

giant powder and blasted for two or three days till we had broken up
and leveled down to a great extent the projecting ledges and bowlders.

We then took one of our large flat boats or scows and ran it out over

the places to be filled up, and, bridging over the space between the boat

and the shore, we set a force of a dozen Indians or so at work on a soft

bank on the shore. The Indians with picks and shovels cut down the

bank, and then with wheelbarrows carried the earth and gravel out to

the scow and dumped them into the holes where the earth was needed

in the seining ground. This work was carried on until all the depres-

sions on the seining ground were filled up, and the tops of the broken

rocks wholly covered over. After this was done a few hauls of the net

smoothed the whole place over, and the seining ground was as good or

better than before.

Before proceeding further with tbe taking of the salmon eggs, I ought

to say that a strange and fatal disease made its appearance among the

salmon of the river about the 25th of June. We first discovered it from

observing dead salmon collecting in the eddies, and others floating down
the river. Dead salmon during and after the spawning season are

common enough in the river, but to see them in June was a very unu-

sual sight. In fact it was a sight never seen before in our ten years'

experience on the McCloud. The chief peculiarity of the disease was

that many, if not most, of the dying fish presented a perfectly healthy

exterior. They were clean, plump, silvery fish, free from fungus and

parasites, and without a mark or sign on the surface to show that any-

thing was wrong about them. I examined several to discover the cause

of the mortality. In most of the fish that I dissected the mouth and

gills seemed healthy and intact, while the viscera were very much con-

gested with dark blood, and the spleen was very much enlarged. Later

in the season, those that I examined all had unhealthy gills. The gills

in these cases were very much abraded on the outer edges, and were

almost stuck together by a slimy or gummy substance, as if the gills

had been injured and had freely maturated. This was found to be the

case with many living fish which were caught in the seine. Il^either of

the symptoms just described were ever observed here in the salmon

before this year. I preserved in alcohol several specimens of the viscera

of salmon dying from this disease, and sent them to the National Museum
at Washington, where an examination of them will probably throw

some light upon the causes of this mysterious epidemic.

Proceeding now with the taking of salmon eggs, I will go on to say

that the number of ripe salmon caught at each haul in the seine soon

commenced to increase, and on the 18th of August I thought it safe to

begin to collect salmon eggs for the hatching house. On that day we



1070 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [8]

took 140,000 eggs, the parent salmon appearing to be very thick in the

river. The next day we took 225,000, and by September 2 we had ex-

ceeded half a million a day. The next day we took more yet, and from

this time till we stopped fishing we could have taken a million a day

if necessary. Eipe salmon never were so abundant before in the fish-

ing season. We caught frequently at one haul of the seine more than

we used to catch, a few years ago, in twenty-four hours. The salmon

were very large, too, the average weight of the spawned fish being sev-

eral pounds more than last 3'ear, and the average number of eggs to the

fish being 4,205 against about 3,000 in 1880 and a still smaller number
in 1879. In consequence of the abundance of spawning fish, combined

with their large size and average of eggs, the fishing season was made
comparatively easy this year.

When salmon are scarce we have been in the habit of drawing the

seine continuously night and day through the twenty-four hours. When
they are plentiful the regular time for drawing the seine is from 4 a. m.

to 10 a. m., and from 5 p. m. to 10 p. m. This year, on account of the

extraordinary abundance of the fish, we frequently had to make but two
or three hauls a day, and even at this rate we took all the eggs needed

(7,500,000) before the spawning season was half over—a piece of good

luck that never came within our experience before.

I may add here that this vast increase in the number of salmon in the

river is the direct result of the artificial hatching of young salmon at

this place. For several years past the United States Fish Commission

has presented to the State of California 2,000,000 salmon eggs or more
each year. These eggs the State fish commission has hatched each year

at its own expense and has ijlaced the young salmon in tributaries of the

Sacramento. This artificial stocking of the river has resulted in a won-

derful and wholly unprecedented increase of salmon in this river. So
great has been the increas ethat the annual catch of salmon in the Sacra-

mento Eiver is worth nearly half a million dollars more than it was seven

years ago, before the hatching operations were resorted to. This one

result of the work done by the United States Fish Commission on the

McCloud Eiver would be ample compensation for all the outlay which

has been made there, supposing that it were attended with no other

results.

There was not much else done during the fishing season except ta

catch parent salmon and to collect eggs, as it takes nearly all hands to

draw the seine and to take care of the eggs when taken. However,
some work was done in adding conveniences to the hatching house and
in preparing for shipping the eggs.

The last eggs for the regular season's supply were taken on the 8th

of September, making a total of 7,500,000. The salmon in the river on

the day we left off fishing seemed thicker than ever. If they had beea
needed I think we could have taken 20,000,000 eggs thts season.

The time between the end of the season's spawning and the begin-
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ning of the packing for shipment was devoted to the taking care of the

eggs, to making crates and boxes to ship the eggs in, to picking over

the moss to pack with, and to cleaning up generally for the season.

Everything went on smoothly till packing time, and without accident,,

with one exception. This exception, however, was one of the gravest

character, and consisted of an accident to the wheel, which filled us all

with consternation and alarm. It happened the 18th of September, on

a remarkably quiet and pleasant Sunday morning. The white men em-

ployed at the fishery were scattered over the grounds, and there were

three or four Indians about. No one had the slightest expectation of

any disaster. Everything connected with the hatching of the eggs^

seemed to be going on with the utmost success and safety, when sud-

denly, in the direction of the current-wheel, which lifts the water for

the hatching house, an ominous sound of a blow was heard, followed by

a crash, like the breaking of a board—then another and another—and

those who happened to be in sight of the wheel saw that it had begun

to breaJi up and was rapidly going to pieces. A moment before, hardly

half a dozen men could be seen. A moment after, more than twenty

men, white and red, were gathered on the bar opposite to where the

wheel was stationed. It seemed at first as if the wheel would be torn

to i)ieces in a moment. It was revolving at the rate of five revolutions

a minute in a very rapid and powerful current. But the injury itself

was the cause of its own cessation.

Though no one knows positively the cause of the accident, it is sup-

posed that it was occasioned by driftw^ood comiug down the river and

catching somewhere about the wheel so as to obstruct it. The mo-

mentum of the current here being so great that it forced the wheel

around, notwithstanding the obstruction, there could be but one result

—the breaking up of the wheel. But, of course, after five or six

paddles were broken off on one side of the wheel, there was a large

space on the circumference of the wheel, where it did not reach the

water at all ; when this part of the wheel came around again to the

surface of the water, there being no paddles to reach the current, the

wheel stopped of its own accord.

As soon as the accident was discovered not a moment was lost in es-

tablishing a line of buckets from the river to the hatching house to

supply water to the eggs. Every white man and Indian that could be

pressed into the service was employed, and in less than ten minutes we
had three lines, of eight or ten men each, bringing water from the

river in buckets, tubs, watering-pots, and anything that could be found,

that would hold water. This being accomplished, and the eggs released

from immediate danger, I gave attention to the wheel. It appeared

that seven paddles were broken off, with a portion of each arm attached.

The question now was whether the men could hold out bringing water

till the wheel could be repaired. I do not know what we could have

done in this emergency without the Indians j but I do not think we
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could have saved the eggs except by their aid. They worked splendidly,

most of them from eleven o'clock in the morning, when the wheel

broke down, until four o'clock the next morning, when it was started

again—seventeen hours of continuous work, with two very short in-

terruptions, when I allowed them, ihree at a time, to run to the house

to get something to eat. During all this seventeen hours some of them

were carrying buckets of water that weighed sixty or seventy pounds

each. They did not work as if they were working merely for pay ; but

they worked with genuine enthusiasm. They kept in good spirits, too,

till an hour or two after midnight. But about two or three o'clock in

the morning it was evident that it was all they could do to keep at it.

I do not think they could have held out much longer. I have seen

white men look as tired as they did, but I never saw such a tired look

on Indians' faces before as there was on the faces of those red heroes

who saved our salmon eggs. When it is remembered that we consider

10,000 gallons of water an hour necessary to keep all the eggs in good

condition, an idea may be formed of the labor that was involved in

bringing the water to the eggs. 1 must not forget to say here that the

white men worked as heroically as the Indians, though their work was
not as exhausting, and I must especially mention Mr. J. B. Campbell,

who took charge of repairing the wheel, and who worked with all his

might from the time it broke till it was fully repaired. At four o'clock

in the morning the wheel was again making its accustomed revolutions

and raising the regular current of water to the hatching house. When
this had been accomplished the rest of us, leaving one man to watch
the wheel till breakfast time, retired to sleep the remainder of the night.

Before leaving the subject of the accident to the wheel, I will mention

a contrivance which we adopted for furnishing water to the eggs, which,

though very simple, saved an enormous amount of labor and is strongly

recommended for any hatching house that may be unfortunate enough
to have its water supply cut off for any length of time.

The device was as follows: A long, large, receiving tank was placed

under the outlet of the hatching troughs so as to catch and hold the

water that flowed from them. In addition to this, a line of raised spouts

was erected from the outlet end of the hatching house to the filtering

tank at the other end, sufficiently elevated to deliver into the filtering

tank the water that was poured in at the other end. Several men then

went to work at the outlet end of the house to dip the water up in buckets

from the receiving tank and to pour it into the head of the elevated line

of spouts. The water so dipped up flowed down the line of spouts into

the filtering tank, and thence over the eggs again into the receiving

tank.

In this way a constant circulation was kept up through the hatch-

ing troughs by the small stationary force of men dipping and pouring

at the elevated spout. This, with the water that was also being brought

from the river, formed an adequate supply, and the eggs were kept in
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perfect condition all night, and, strangely enough, there was no per-

ceptible loss of eggs during the whole time of the stoppage of the

wheel, although there were 7,500,000 sahuon eggs in the hatching

house.

Everything went on smoothly and prosperously after the wheel was
restored, the eggs matured with less loss than usual, and on the 24th of

September they were ready to be packed for shipment. On that day

we packed and crated 1,450,000 eggs. On the next day we packed and

crated 1,700,000, and on the third day we packed and crated 450,000,

making in all 36 crates, containing a total of 3,600,000 eggs. These

were all taken to Eedding in wagons and then loaded into a car as

usual, nearly all the spare space in the car being filled with ice.

This car left with the passenger train for the East on Wednesday
morning, September 28, and arrived at Chicago on Monday, October 3.

From Chicago the eggs were distributed by the United States Express

Company as follows

:

Record of the distribution of salmon eggs frovx, the United States sahnon-hi-eeding station on
the McCloud River, California, during the season of 1881.

Applicants.
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Table shoicing the niiniber offemale salmon spawned each day and thenumher of salmon egga

taken each day during the season of 1881.



[13] OPERATIONS AT THE m'CLOUD RIVER SALMON STATION. 1075

717. Viscera of diseased salmon. July, 1881.

718. Female salmon. August 31, 1881.

719. Female salmon. August 31, 1881.

720. Head of salmon. Gills and eyes partly destroyed by fungus and
healed again. July 8, 1881.

721. Jar containing

—

1 rattlesnake. June, 1881.

1 king snake. June, 1881.

1 king snake. July, 1881.

1 small striped snake. July, 1881.

1 small snake. June, 1881.

1 lizard. June, 1881.

1 lizard. July, 1881.

Memorandum of nests and eggs of birds collected on the McCloud River
from May 29 to June 12, 1881.

1. King oriole. ^Nest and young.

2. Redheaded woodpecker. Found in stump of tree.

3. Male and female linnet nest and 3 eggs. Found on rafters of barn.

4. Female blue jay. ISTest found in tall live oak.

5. Flycatcher (male) and nest.

0. Humming-bird. Nest and 1 egg.

7. Cat-bird and nest.

8. Goldfinch and nest.

9. Unknown nest.

10. Unknown nest.

11. Humming-bird's nest.

12. Quail's nest. Four eggs.

13. Dove and egg. Found in hollow of ground (no other nest).

14. Quail's nest. Seven eggs.

15. Unknown nest. Three eggs.

16. Unknown nest.

17. Sundry unknown nests.

18. Oriole's nest.

19. A yellow-breasted bird and nest.

20. A yellow- bird's nest.

21. Unknown nest and e^gg.

22. Meadow-lark's nest and 4 eggs.

23. Unknown nest and 2 eggs.

24. Humming-bird's nest.

25. Flycatcher. Nest and 2 eggs.

26. Unknown bird and nest. Found on ground.

27. Unknown bird. Nest and 4 eggs.
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TAst of geological specimens contributed by Livingston Stone.

1. Bones from Cave Bear Cave, McCloud Eiver, California. July 29,

1881.

2. Teeth, McCloud River, California. July 29, 1881.

3. Portion of skull, supposed to be that of a bear, from new chamber
of Cave Bear Cave, McCloud River, California. July 29, 1881.

4. Portion of jaw-bone, from new chamber of Cave Bear Cave, McCloud
River, California. July 29, 1881.

5. Bones from Cave Bear Cave, McCloud River, California. July 29,

1881.

C to 12, inclusive. Bones from Cave Bear Cave, McCloud River, Califor-

nia. July 29, 1881.

TdbJe showing the number of salmon taken daily in the seine, with temperature of air and
ivater, during the season of 1881.

[Record of salmon operations conducted at United States Salmon Hatchery, on the McCloud Kiver,
California, from Ausrust 25, 1881, to September 9, 1881, on account of the United States Fish Commis-
siou, by Livingston Stone.]

Temperature of— Ripe fish.

Surface
water.

Males. !
Females.

Aug. 25.

26

• 30.

30.

30.

31.

31.

31.

31.

31.

31.

31.

31.

Sept. 1.

1.

1.

1.

1.

1.

1.

1

2.

2.

2.

2.

2.

2.

5. 30 p. m,

5. 30 p. m
9. 00 a. m,
6. 30 p. m,
7. 40 a. m,
9. 30 a. m,
5. 1.5 p. m
5. 45 p. m
7. 10 p. m
8. 10 p. m
9. 15 p. m
5. 20 a. m
5. 40 a. m
8. 00 a. m
9. 30 a. m
5. 00 p. m
5. 30 p. m
7. 15 p. m
7. 45 p. m
9. 15 p. m
5.00 a-m
5. 30 a. m
7. 12 a. m
9. 15 a. m
5. 15 p. m
5. 40 p. m,

7. 00 p. m
9. 00 p. m,
5. 00 a. m,
6. 10 a. m
7. 30 a. m
9. 00 a. m
4. 15 p. m
4. 40 p. m
7. 30 p. m
8. 30 p. m
5. 15 a, m
6. 30 a. m
8. 10 a. m

10. 00 a. m
4. 20 p. m
5. 05 p. m

60
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Table showing the number of salmon taken daily in the seine, ^c.—Continued.
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Table of temperatures taken at the United States salmon-ireeding station, <^c.—Continued.

7 a. m. 3 p. m. 7 p. m 7 p.m.

S.

s.

s.

s.

NW.
NVr.
NW.
NW.
NW.
NW.
NW.
NW.
NW.
NW.
NW.
NW.
S.

NW.
SW.
NW.
NW.
NW.
NW.
SW.

SW.
SW.
SW.
SW.
SW.
SW.

s.

NW.

NE.
NE.

NW.
SW.
SW.
SW.
SW.
SW.

57 NE.
.... NE.
59 I

SW.
58

i

SW.
58

i

NE.
SW.
SW.
NE.
NE.

Clear.
Do.

Eain through night.

Clear.
Rain.
Heavy rain.

Clear.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Cloudy.
Clear.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Heavj' rain ; thunder.
Clear a. m. ; rain p. m.
Heavy rain at night.
Clear.

Do.
Do.
Do.
Do.
Do.
Do.
Do.

Cloudy.
Clear.

Hazy.

Clear.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.



XXII -REPORT OF OPERATIONS AT THE UNITED STATES TROUT
PONDS, ]\fCLOUD RIVER, CALIFORNIA, FOR THE SEASON OF
1881.

By LiviNGSTOx Stone.

Hon. Spencer F. Baird :

Sir : I beg- leave to report as follows : At the date of my last report,

December 31, 1880, everything at the trout-hatching station on the Mc-

Cloud River appeared to x)redict an unusually prosperous season. No
exertion had been spared to collect breeding fish for the ponds, and it

is estimated that at the beginning of the year the ponds contained 3,000

very large breeding trout, none of which weighed, less than a pound,

while half of them weighed over five, and a few upwards of eight pounds.

The average weight of the whole number was not less than three pounds.

It was undoubtedly the finest collection of living trout in America, if

not in the world. They would easily have yielded nearly a milhon eggs.

But the bright promise of Christmas week was doomed to bring only

disappointment and disaster. As I said, everything was favorable at

that time. There had been no great rainfall up to the 1st of January,

the trout were healthy and doing well, the water was good, the spawn-

ing time was close at hand, and the trout ponds seemed to be on the

verge of a great success. But never were appearances more deceitful.

In January it began to rain as it had never rained before in this region

since white men came here. Four solid feet of water, lacking an inch,

fell at Shasta City during this month, and here in the mountains the

rainfall must have been much greater. The McCloud rose to an alarm-

ing height, but still no danger was apprehended at the trout ponds, be-

cause this station was built so far above the river, and no injury did

come from the rise in the river. The mischief that was done proceeded

from an entirely unexpected source, which well illustrates the fact that

in a new country like this when trouble begins no one can tell what will

come next.

The calamity that befell the trout, and it was a most serious one, was

caused directly by nmd, and only indirectly by water. The enormous

volume of water poured down from the sky almost literally liquified the

soil on the hillsides, so that it actually flowed down into the valleys

below. In some instances on a steep hill-side a whole acre of soil to an

[1] 1079
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unknown depth, completely saturated with water, would in this way
flow down into the gulch beneath.*

The effect on the creeks into which this enormous mass of earth de-

scends is indescribable.

The first result is that the creek is completely dammed up by the av-

alanche. Now, if this were a dam of dry earth the creek would rise till

it overflowed the crest of the dam, and then, cutting a channel over the

top, it would finally wear a gap down through the dam to its own natural

level. But in this case, instead of being dry earth, the dam is almost

mud, and the water above it as it rises pushes this saturated mass before

it instead of waiting to rise up over it, and mingles with it, the wliole

commingled mass then flowing down through the caiion to the river

below.

What has just been described as happening to creeks generally when
land-slides occur from an excessive rainfall is what actually occurred in

the stream on which the United States trout ponds are built. The con-

sequences to the ponds were terrible. The trout-pond station was built

so far above the McCloud that the river could not reach it. It was also

so guarded from high water in the creek that the floods could not reach

it in that direction. . But for this invasion of mud no provision had been

made. It had not even been dreamed of, nor did the possibility of its

occurring ever enter any one's mind until it came.

As the mass of mud rolled down the creek towards the ponds nothing

could be done but to let it come into the i)onds, because to shut oft" the

mud would also shut off the water-supply from the trout, which would

soon be fatal. On it came, increasing in volume till it began to till

the upper trout pond. In a very short time this pond was filled nearly

to the top with mud, and then the men had to get into the pond and

shovel out the mud. By the time this pond was excavated it was time

* These land-slides furnished a rude and rather novel method of determining what

could he discovered in no other way, namely, the intervals at which great rains have

fallen in past generations. It is as follows : The size of these land-avalanches corre-

sponds very considerahly with the amount of rainfall at the time the slide occurred.

The greater the rainfall the larger the slides, so that when a very large slide is found

we know that when the slide occurred there was a very large rainfall. Now, as vege-

tation begins very soon to cover a land-slide after it has subsided, it follows that the

age of a slide occurring in past seasons can be approximated by ascertaining the age

of the vegetable growth above it. For instance, if we find that a very large slide has

occurred in some place we know that there must have been a very large rainfall the

year that the slide moved, and if we find a tree a hundred years old growing on the

slide we know that it must have been over a hundred years since the great rainfall

came which made the slide.

A good illustration of this is furnished by the experience of Mr. J. B. Campbell, who
found the remains of a very large land-slide on Town Creek, near Pittsburgh, about 10

miles from the fishery. The size of this slide indicated that when it occurred there

must have been as great a flood as there was last winter. Now, there was a tree grow-

ing on this slide which on being felled was found to be two hundred years old. We
know, therefore, that upwards of two hundred years ago there was a season when there

was a very licavv rainfall.
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to dig out the lower pond. No screens or nettings availed anything, for

they became completely clogged up in a moment. This went on for

eight nights and days, and so great was the accumulation of earth in

the creek channel where the slide occurred that it was two weeks before

the mud subsided so as not to require constant attention.

The direct mischief which it caused, of filling up the ponds, was bad

enough, but the ulterior injury resulting from it was worse. This arose

from the mud getting into the gills of the trout and producing an

inflammation in them. Some were killed from it immediately, others

survived for some weeks and even months, but succumbed at last. The
total loss was very great, for when summer came there were not over a

thousand fish left of the magnificent collection which the ponds con-

tained in the fall. Those, however, which were left alive, on the 1st of

June were all healthy, and no more deaths occurred after that time from

inflamed gills.

During all this trying time of the floods, there were only four white

men at the trout-pond station, and the labor and hardships entailed upon

them were very great. These four men were Mr. Myron Green, Mr.

Loren Green, Mr. Kobert Eadcliflf, and Mr. George Hume. The energy

and courage with which, for two weeks, in the solitude of these mountains

and with the rain pouring down in more than torrents, they combatted

with an enemy wholly unknown to them before, and which could neither

be overcome nor successfully resisted, entitles them to a great deal of

credit. They certainly showed no hesitation in encountering hardships

and exposure which could not be expected of them for any mere pecuniary

compensation.

By the end of the month of February the rainfall had very much
decreased, and, though there were times when great vigilance and care

were necessary, no serious trouble occurred after the 1st of March.

It so happened that the trout began to spawn just before the time of

the highest water. The spawning season opened very auspiciously, and

Mr. Myron Green, who had charge of the trout ponds, sent to the rail-

road station at Eedding on the 26th of January 75,000 trout eggs for

distribution at the East.*

At this time Pit Eiver, 7 miles south of the trout ponds, was very high,

though not quite impassable, and Mr. Green succeeded, at considerable

risk, in getting the eggs across the Pit. By the time they reached the

Little Sacramento at Reid's Ferry this river had become all but impas-

sable, and no one could be found who was willing to venture to cross

it. The eggs consequently lay there several days. In the meantime

the floods had spread over the whole country, and the California Pacific

Eailroad for a hundred miles below Eedding was more or less under

water. The consequence was that the trout eggs spoiled in the crates

long before they could be started on their eastern journey. I know

* These eggs were directed as follows: T. B. Ferguson, Baltimore, Md., 25,000; B. F.

Shaw, Anamosa, Iowa, 25,000; N. K. Fairbanks, Geneva Lake, Wis., 25,000.



1082 REPORT OF COMMISSIONER OF FISH AND FISHERIEkS. [4]

that some dissatisfaction was felt by the eastern consignees of these

eggs, butif they could realize the difficulties which had to be encountered

at the other end of the route in shipping the eggs they would not want

to attach any blame to any one.

It was over three weeks before the waters had subsided sufficiently to

allow the forwarding of any more trout eggs, and it was not till the 18th

of February that Mr. Green succeeded in getting any through to Eed-

ding, Cal., which is the terminus of the California Pacific Eailroad and

the nearest railroad point to the McCloud Eiver trout ponds. On the

18th of February 25,000 eggs were sent to Hon. B. B. Eeddiug, secretary

of the California Fish Commission at San Francisco. On the 19th 15,000

more were sent to Mr. Eedding, and on the 23d of February 10,000 were

forwarded to Mr. K K. Fairbanks, of Chicago, 111., and 10,000 to Mr. B.

F. Shaw, of Anamosa, Iowa. From that time until May 1 Mr. Green

continued at intervals to ship eggs to eastern points. There were still

occasional washouts in various places on the overland roads, so that

many of the eggs were sixteen or seventeen days making a journey of

five, in consequence of which some lots were lost en route. On the other

hand, where no delays occurred, the eggs went through in good order.

There will be found appended to this report a memorandum of the

distribution of trout eggs from this station.

There was one result of the land slides that made us a good deal of

work, and this was that in many i^laces portions of trails that we had

built along the hill-sides slid away entirely, so that not a vestige of a

path was left. This often happened where the slide itself was only a

small one. There are fifteen miles of trails along the river that we
keep in repair, and we had spent a good deal of time and labor upon

them in order to facilitate the bringing in of the live trout that were

caught for the ponds; and it was a work of no small magnitude to

get these trails into good order again after the injuries caused by the

rains,

Wben the rebuilding of the salmon fishery began, about the 1st of

June, most of the trout-pond force came down to the salmon-hatching

station to assist in the work there, only one or two men remaining at

the trout ponds, and their time was chiefly occupied in taking care of

the breeding trout, in capturing wild ones, and in making general repairs

and improvements about the place. The condition of the trout con-

tinued to improve throughout the summer, and on the 1st of September

they were all in splendid condition. I may add here that their food in

winter is mostly beef, venison, and dried salmon. In summer it is chiefly

boiled salmon, with beef and venison, often enough to keep them in good

condition.

I mentioned in my report on the salmon-hatching station that during

a short period in July and in August, a large number of salmon in the

McCloud Eiver died of a mysterious disease. A good deal of alarm was

felt when it was reported one morning that the disease had extended to
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the trout in the river, and that they also were dyiag like the salmon.

The alarm was a very short-lived one, however, for the mortality among
the trout only lasted a few days, and it was found upon investigation

that only a verj^ few trout died, and it is quite possible that these were
made sick by feeding on the salmon that had died of the disease. No
trout in the ponds were affected by the sickness at all, which showed at

least that the cause of the mortality among the trout, whatever it was,

did not extend up into the creeks.

After the season closed at the salmon-breeding station in October,

the fishing for parent trout was vigorously prosecuted, and much hard
work was done in repairing the trails and catching and bringing to

the ponds live trout, which had to be carried in some instances several

miles.

The winter's wood was also cut and brought in, and on the ditch which
takes the water from the creek to the trout ponds a deep pond was sunk
a short distance above the trout ponds, to catch the mud that is brought
down by the water in the ditch.

JSTo great rains fell during the fall up to the present writing (Decem-
ber 31). The river had not risen to any considerable extent except once,

when it was 4 or 5 feet above the summer level. The breeding trout at

present in the ponds are looking well, and unless there is an excessive

rainfall like that of last winter there seems to be no reason why we
should not take several hundred thousand eggs during the next spawn-
ing season, the beginning of which now appears to be close at hand.

Table shoicing the distribution of California trout {Salmo iridea)-eggsfrom
the McGloud River station in 1881.

1881.

Jan. 26. T. B. Ferguson, Maryland 25, 000
2G. B. F. Shaw, Iowa 25, 000
20. N. K. Fairbanks, Illinois 25, 000

Feb. 18. B. B. Bedding, California 25, 000
19. B. B. Redding. California 15^ 000
25. N. K. Fairbanks, Illinois 10, 000
25. B. F. Shaw, Iowa 10, 000

March 4. S. Webber, New Hampshire 4^ 000
14. T. B. Ferguson, Maryland 700
31. T. B. Ferguson, Maryland 10, 000

April 7. T. B. Ferguson, Maryland 700
IC. J. G. Portman, Michigan 6, 000
16. E. O. Sweeney, Minnesota _ 8, 000
29. Philo Dunning, AVisconsin 5, 000
29. William Griffith, Kentucky 5^ 000
29. J. P. Creveling, Pennsylvania 5, 000
29. Eugene G. Blackford, New York 500

Total 179,900





XXIII.-REPORT ON THE PROPAGATION OF PENOBSCOT SALMON
IN 1881-'82.

By Charles G. Atkins.

The routine work of the season went on with so little novelty that

there is not much to report beyoi^d the summaries of work accom-

plished.

It has been the ordinary practice to defer the purchase of salmon
until the market price has declined to about twenty-five cents per

pound. This generally happens from June 1 to 10, depending mainly

on the supply of salmon from Canadian rivers.

This year the first salmon were received June 1, and the last July 2,

the supply coming from the same parties and the transfer being in the

same hands as the previous year. The total number bought was 514;

5 of them died in transit, and 509 were deposited in apparently good
condition in the inclosure. They were of uncommonly large size, the

average being 16.55 pounds, as estimated by Mr. Whitmore—doubtless

a very close approximation to the actual weight. This is the largest

average that has occurred since the propagation of Penobscot salmon

began, in 1871. It is thought by the fishermen to be the highest within

their experience. The next highest since 1870 was the season of 1874,

when the average of those purchased reached 14.03 pounds. An-
other phenomenon worthy of notice is the fact that the average size

of the fish was as great during the hist days of purchase as during the

earliest. The ordinary experience of fishermen is that the mean weight

of the fish decreases from the beginning to the end of the season.

The mortality in the inclosure was this year remarkable, 146 being

found dead. No progress has been made toward a discovery of the

cause. The symptoms were, as before, an opacity of the eyes, (accom-

I)anied, doubtless, by total blindness), sirbsequent protrusion and burst-

ing of the eye, and, soon after this, of the fish. Ninety-six per cent, of

these deaths occurred in June and July. This agrees with previous

experience, which teaches us to expect the survival of nearly all those

that reach the month of August alive. The greatest heat of the water

generally occurs in Augirst. This year the averages were as follows

:

from May 19 to 31, 57.8° E. ; June 1 to 30, 59.4© F. ; July 1 to 31, 63.5°

r. ; August 1 to 31, 63.70 F.
; September 1 to 30, 59° F. ; October 1 to

31, 45.80 F. The highest temperature noted was 73° F., August 6. The
mean for the first eight days of August was 70.9° F. These averages are

1085
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based on observations made exclusively in tlie morning, from 5 to 7

o'clock, generally precisely at 6. Midday temperatures were undoubt-
edly higher.

The recapture of the salmon in October was successfully accomplished,

but four fish eluding us ; 358 of both sexes were manipulated, 233

females and 126 males. The females (135 were measured) averaged
33.37 inches in length } 15.67 pounds in weight before spawning, 11.85

pounds after spawning. The males (71 were measured) had a mean
length of 34.8 inches and a mean weight of 13.6 pounds. There were
obtained 515 pounds of spawn, counting as afterwards ascertained,

2,693,009 eggs. The average yield was 11,608 eggs from each female.

As compared with former experience, these means are all much higher,

indicating the accuracy of the estimate of weight made when the salmon

were purchased. The first eggs were taken October 26, the last Novem-
ber 17.

At the hatching we had, previous to this season, used water directly

from the brook, tapping it within 50 feet of the house. The original

supply is from " Craig's Pond," a very pure natural lakelet as cold as

ordinary lakes in this latitude. But a few hundred feet above the

hatchery it receives the waters of some copious springs which have the

effect of maintaining a high temperature in the lower part of the brook

during the early part of the winter, and thereby forcing the eggs into

early development. In 1879 and 1880 we were forced to pack and ship

the most forward lots of spawn early in December—a very inconvenient

date—and all of them were ready for shipment earlier than it is sup-

posed would be best for the young fish, if hatched in northern local-

ities. In the winter of 1880-'81 a temporary hatchery was constructed

on the brook above the point where the springs enter, to retard the

development of a j)ortion of the spawn, and served an excellent pur-

pose, although it was in many respects unsatisfactory. It appeared on

the whole advisable to conduct a supply of cold water into the main

hatchery, and an aqueduct was projected, tapi)ing the brook above the

springs. This was executed in August and September, 1881. It was
built of cement mortar, laid around a wooden core four and a half inches

in diameter, the core being drawn ahead as fast as the cement set. It is

believed to be practically permanent, being laid at the bottom of a trench

below the reach of frost. It is about 1,600 feet long, and cost $737.30.

In the hatchery we have, therefore, a choice, during late fall and early

winter, between warm and very cold water.

In 1881 the spawn was kept at first wholly in the aqueduct water,

which had a mean temperature through November of 40.7° F., and

through December of 35.2° F. The brook, meanwhile, had a temper-

ature of 47.4° F. in November and 41° F, in December. The lower tem-

perature of the former enabled us to hold back the earliest eggs until

the middle of January, more than a month later than in 1880.

The first shipments were made January 16, 1882, and to suit the con-
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veuieuce of consignees the last of them were held until March 13. The
eggs were, as usual, packed in wet moss, inclosed in dry leaves or chaff,

and forwarded by express.

The eggs rejected for lack of impregnation numbered 50,550 ; those

rejected for whiteness, from time to time through the season, numbered
28,459 ; I suppose that 20 per cent of the latter may have been impreg-

nated ; and this gives us 56,242 as the whole number of eggs that failed

of impregnation, being 2.2 per cent of those taken from the fish—surely

a very satisfactory result.

The eggs remaining at time of shipment, measured out in tin cans,

amounted to 2,614,000 ; if to these we add those rejected, we obtain

2,693,009 as the original number taken from the fish.

DividetT pro rata among the parties supporting the establishment,,

the eggs were assigned as follows

:

To the United States 1, 006, 500'

To Maine 1, 147, 000

To Massachusetts 286, 000

To Connecticut 172, 000

Total shipped 2, 611, 500'

' The transfer of all those eggs was accomplished with a loss of but

1,739, of which the greater number were probably uninipregnated eggs

that escaped the scrutiny given to the spawn before shipment. The
hatching was also attended with excellent success at nearly all points,

and as the net result of the year's work there were planted in the waters

of the country 2,397,132 salmon fry, as shown in detail in Table III.

Table I.

—

Schedule ofhreeding salmon bought at the Bticksport-Orland establishment, 1881..

Date.
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XXIV.-REPORT ON THE PROPAGATION OF SCHOODIC SALMON
IN 1881-'82.

By Charles G. Atkins.

1.

—

Peepaeations. ^'

Hatchery No. 3 was the principal scene of activity during August,

September, and October, 1881. The location of this hatchery is an ex-

ceedingly favorable one, and it is a matter of regret that the facilities

existing at this spot were not discovered at the initiation of the estab-

'

lishment. The ground was, in its original condition, heavily strewn '

with bowlders, large and small, and beneath them were interstices'

through which the water of the spring stole away in such a manner as

'

to give the impression that the supply was not only small but incon-

stant. It was only after the tangled maze of shrubs was torn away
and part of the surface earth removed that the permanent character of.

the spring could be observed. Meanwhile three other sites had been

'

occupied, and the main part of the work of developing the spawn and
hatching the reserve had been for years carried on at great disad-

vantage with an inadequate supply of water (spring water at that), no

facilities for aeration, and a liability to occasional flooding by rains. I

'

make no doubt that all the serious losses which during the early years

occasionally befell the stocks of eggs in development and transporta-

tion might have been avoided had we then possessed the facilities of

hatchery No. 3. Among the minor disadvantages which we might have

escaped may be mentioned the labor and risk of carrying the eggs by
hand from the fishing grounds over half a mile of rough road, often by
night ; the difficulty of guarding well the property so far out of sight

and hearing ; and the many weary days spent by Mr. Munson in the
'

transfer of the young fish from the house to the stream in the month
of June, amid tormenting clouds of mosquitoes and black flies. The
new hatchery is at the head of a small cove that indents the west

'

shore of Grand Lake within a few rods of its outlet, and not over 20 feet

from the water's edge when the lake is full, as is always the case in June.

The fish cans are taken in a boat, and easily rowed to the place of liber-

ation, with great economy of time and effort. The fishing and spawn-

ing ground is not over 300 feet distant and almost in sight. Within
stone's-throw, an excellent site for the superintendent's house has

been secured, and will be occupied another season, so that the premises
1091



1092 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [2]

will always be under surveillance. The surface of the gi'ouud presents

a steep incline, of which advantage has been taken to arrange the

floors of the hatchery in a descending series, with a total diiierence in

elevation of about 11 feet. The water is introduced upon the highest

of the six floors devoted to the development of the embryos, with ample
room for aeration and reaeration at each plunge. The latter circum-

stance atones for the small minimum volume (9 gallons per minute was
the lowest observed this season), and in part for the fact that it is

wholly spring water. The volume is least from August to early March,

after which the spring rains and the melting of the snows produce so

great an augmentation that there is a great suri^lus during all the

season of hatching the reserved spawn and growing the alevins. The
minimum volume can be augmented by the introduction of water from

other, not very distant, si)rings.

This house was founded in haste, in December, 1880, and was at first

only 30 feet long and 20 wide, but this season we have added wings

that increase the floor area to about 1,500 square feet. The floors

have all been cemented, and the foundation walls, of massive masonry
carried up to a height of from 1 to 8 feet above the ground. Cement
pipes were laid to introduce the water from the principal spring, and

an aqueduct, partly of bored logs and partly of assorted gravel, brings

in the water from another spring GOO feet distant. This will henceforth

be the headquarters of the establishment. Here the eggs will be packed

for shipment, and the reserve hatched. Here will be the storerooms

and workshops.

^
The fixtures for the development of the eggs are similar to those in

use at the other houses and also at the Penobscot establishment. Plain

wooden troughs are furnished with movable frames in which the egg-

trays are arranged in tiers ten deej), with provision for change of water

by a horizontal current. A single new feature has been introduced in

the method of aeration. Two troughs are placed side by side and the

water allowed to pour from one to the other nearly the whole length,

exposing a very broad and thin current to the action of the air, and in-

creasing the opportunity of aeration probably twenty-fold over that

afforded by a connecting open spout 6 inches wide. In a rough way
it may be estimated that by the repeated use of this arrangement in the

new house a gallon of water there is fully equal in efficiency to five gal-

lons in hatchery No. 1.

No change has been made in the location of the fishing ground or the

fixtures and appliances pertaining to the work of spawning, except

trifling alterations in the form and proportions of the inclosures.

2.

—

Fishing and spawning.

The spring fishing of 1881 was much better than usual, both as regards

the numbers and size of the fish taken. Through the summer there

was more rain than usual, and in August and September the lake and
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tbe stream were higlier tbau any year since 1875. A sudden rise 'i)f

water, owing to copious rains in August, 1880, had been followed by '^n

abundance of fish in the stream early in September. The high water of

1881 did not have the same elfect on the fish, scarcely any salmon en-

tering the stream till after the middle of September. The inference

naturally suggested is that the condition of the stream favorable t6 k

late summer or early fall run of salmon is not so much a high stage' of

water as a sudden rise ; but the phenomena observed are hardly suffi-

€ientfor confident generalization. Moreover, during ten days in August
the gates at the dam were closed for certain repairs on a dam at Calais,

and meanwhile the flow of water was confined to that entering the canal.

From August 3 to September 10 there was a fall of 5.J inches, and from

September 10 to October 29 a further fall of 15^ inches ; November 5, a

rise of 2 inches, owing to rains ou the two preceding days ; and after

that date there was neither rise nor fall until December.
'"

The usual nets were placed across the stream and canal about thfe

middle of September, but no preparations for the capture of the salniOIi

were made until October 29, when it was observed that the most for-

ward of them had begun to form their ridds above our nets. On the

night of October 31 the capture of fish began. The manipulation \t^s

delayed until November 8, when some hundreds of salmon had been

collected, and a part of them exhibited great uneasiness, a few actuallj'

beginning to spawn in the inclosures. The work proceeded as usual

until November 19, when all the salmon taken had been deprived Of

their spawn, and the almost entire cessation of the catch told that the

season was at a close.
'*

An accident during the work of spawning confused the different I6^s

of fish so that the number taken from day to day cannot be stated with

the usual accuracy, but the tally-book shows exactly the number of

females that were manipulated, and enables me to make an estimate 6f

the total number of males, which, I am very confident, is within 15^ of

the true number. According to these estimates there were taken 652

female salmon, 370 males, and one of unknown sex—total, 1,023. The^e-

were 621 females that yielded spawn, and the eggs obtained from them
are estimated at 947,000, being an average of 1,525 eggs from each

female. .[

3.

—

Shipment of spawn.

The development of the eggs intended for earliest shipment was e^t-

ried on in hatchery No. 3, the remainder being kept in the colder wafer

of No. 2. It is from the latter that the reserve is always selected, since

the retardation of their development will bring them out in the spring-

much nearer the natural date than if developed in the warmer water.

The shipment of eggs began January 12 and closed March 1. The
losses up to the time of the division of the eggs, when they were either

shipped or set aside for the reserve, aggregated 87,091, of which 62,159

are known to have been unimpregnated eggs. From this we may fix
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the proportion impregnated at 92.9 per cent. Total losses before divis-

ion 9^ per cent,—about the ordinary rate.

The eggs were shipped in the customary method—packed in wet moss^

inclosed in dry moss—and sent down to Princeton, 12 miles distant, in

the afternoon ; thence by stage 28^ miles to Forest Station, the next

forenoon; this part of the journey occupying about 5J hours, during

-^hich the cases of eggs were exposed, with little or no protection, to the

wintry blasts.

.Excellent success attended the transportation, with a single excep-

tion. A case containing 32,000 eggs, addressed to Mr. Brackett, at

Winchester, Mass., packed in an experimental manner, which proved

to be less ef&cient than our ordinary mode, was partly frozen on the

way, and 8,000 eggs lost. The temperature of the air at the time this

package started on its 28i-mile ride in the open air was 20 degrees be-

low zero. In 22 other packages (including all save three, which were

pot reported on), the entire number of dead eggs on unpacking was re-

ported at 1,806, being three-tenths of one per cent., or three in one

thousand.

. .
,

: An attempt was made to economize in bulk, and thereby in freight

charges, by the use of asbestos felt in place of moss, but it was found

that bulk for bulk it was in no wise superior, while at the same time

it was far heavier and more costly. The experiments tried in this con-

nection gave results indicating that, considering only the question of

bulk, the best material to save from freezing was wet moss ; but if the

weight and consequent freight charges be taken into account then the

best material is dry moss, which is exceedingly light and as efficient as

a,n equal thickness of asbestos felt or building-ijaper.

, j

, ; The division of the spawn available for shipment, pro rata with the

jpontributions made by the several parties, was as follows :

United States received 311,750

, Maine received 64,500

Massachusetts received 107,500

. Connecticut received 107,500

, Uew Hampshire received 53,750

' ' The distribution of the share of the United States will be seen in

detail by referring to the subjoined schedule of shipments of eggs.

The hatching of spawn retained (215,000) was accomplished with the

insignificant loss of 212 eggs, and of the young fish but 1,691 died

;

^13,097 young fish were planted in Grand Lake, scattered along shore

^8 usual.

The hatching of the transported eggs and the planting of the young
fish were in most instances accomplished with less than the usual mor-

,,]l!J^lity. A schedule is subjoined showing the details of the planting.

*
"' 4.

—

Extracts from diary.

. , Grand Lake Stream, August 3, 1881.—The season has been very

rainy here. The lake stands at 3 feet 11 inches on our gauge. The
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water still covers our spawning-house floor, and in hatchery j^o. 2 it is

still several inches above the tops of the troughs. Five gates are open

and a great volume passing off, yet Munson thinks the water has been

rising lately. ^The total volume of water now flowing in hatchery No.

1 is 28.6 gallons per minute. In hatchery No. 3 [only one aqueduct was
then in operation] the volume is 9.G gallons per minute. Temperatures

of water observed to-day: At hatchery No. 1, 46^° p.j at hatchery No.

3, 53JO F. [the water here is open to sun outside the building] ; at Grand
Lake, at surface, near dam, 72^o F.

Munson says that the fish hatched out this year were by far the best

he ever hatched, stronger and more active. All visitors admired them.

None of the fry were planted this year below the dam. They were

scattered along the shores of the lake as far as Munson's Island. A
number, estimated to have been about 2,000, were taken in a can with

six or eight gallons of water, and in turning them out a canful would

stretch along several rods of shore.

Both Forbes and Munson testify to the abundance of the young of

Schoodic salmon below the dam this year. They often followed andl

seized the hook intended for large fish. The fishing at the regular

season (May and June) this year was excellent. Munson says they took

very fine fish and a good many of them, and the fishermen were well

satisfied.

September 10, 188 L.—Arrived from Bucksport on 9th via Big Lake.

The lakes are high, but I hardly think Grand Lake is any higher than

in 1875, when, I remember, we used to run canoes down through the

sluice-gate of the dam without touching. It stands now on our gauge

at 3 feet 5^ inches, with a very light northerly wind. This, it appears^

is 5^ inches lower than on August 3. It is now 1 inch below our spawn-

ing-house floor. It is 1 foot 7J inches higher than November 7, 1880.

For about ten days in August the gates were all closed on account of

the bursting of the Union dam in Calais. The rest of the time there

have been five gates open. The water is believed to be now falling

rapidly. In Big Lake the water is very high, there being but two gates

open at Princeton.

None of our nets have been put into the water yet, it appearing to

Mr. Munson to be unnecessary, because the fish have not come until

within a few days. None were caught until Mr. Ferguson's arrival, on
the 9th, when he took one. Crossing the bridge on the 9th I saw five

of the salmon under the bark-mill. Mr. Ferguson also took two to-day,

one just below the dam and one at Big Falls. I have seen several leap

above the dam.

October 6.—Third visit to Grand Lake Stream. The nets to intercept

the fish in their descent have been in place since the middle of Septem-
ber. Work on the extension and the foundation of hatchery No. 3 is

going rapidly forward.

October 20.—Arrived from Bucksport about 11 a. m. The addition to
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liatcliery I>ro. 3 is nearly finished; cement floors all hard. The stream

house (hatchery No. 2) has been put in order for eggs.

October 29.—We put in some of the pound nets to-day. Fish are be-

ginning to spawn above our nets.
*

October 31.—To-day we put in the second i)ound, and are now prepared

to capture fish.

November 1.—A good manj^ fish ran into pound 2, and were driven

through into the large pound. Munson estimates them at 175 at 9 p.

ra.—say 30 more in the morning. About 40 fish driven in this evening.

Very few salmon have got past our nets into either canal or stream.

Jsovember 2.—A pretty good run of fish this morning. Munson found

in the pound what he called a female sea salmon of 12 pounds weight

(afterwards found to be 36 inches long, and probably heavier than this

estimate). At 10 a. m. I saw a male sea salmon also within our inclos-

ures.

November 5.—There were good runs of fish on nights of November 2

and 3. Last night about 15 salmon came in before 9 o'clock, and dur-

ing the remainder of the night a very large school. Yesterday and the

day before were rainy, and it cleared at 7 last evening.

November 7.—A good run of fish every night ; last two nights less

than a hundred each, we judge.

November 8.—To-day we begin the taking of spawn. All the fish

captured prior to this date are gathered in a single large inclosure.

From this stock we to-day manipidated 591 Schoodic salmon, 210 being

males, 192 unripe females, 166 ripe females, and 13 spent females. The
predominance of females at so early a date indicates that the majority

of the salmon we shall catch have already entered our inclosures. It

is usual to take a larger number of males until the season is well ad-

vanced, the later catches being mostly of females. The large number of

unripe females taken indicates that the delay in beginning manipula-

tion was judicious. Thirty of the females spawned (=18 per cent)

yielded some defective eggs, commonly but very few each. This in-

cludes only such eggs as bore some visual sign of imperfection. In

most cases they were chalky-white in color ; in some there were only

small white spots. In others there was the color and transparency of

good eggs, but the yelks were collapsed and rolled together. This

phenomenon has always been present with the Schoodic salmon, but

no exact record made of the matter before. Besides the Schoodic

salmon we handled to-day 2 sea salmon and 11 small togue {Salmo

(
Cristivomer) namaycush). The sea salmon were 1 female 36 inches long,

gravid, and 1 male 31J inches long. The togue ranged in length from

17 to 21 inches, being, aj)parently, all spent fish. The eggs taken to-day

(235,000) are placed in hatchery No. 1.

November 11.—Spawning proceeds daily. There are more togue than

usual, among the salmon ; 22 of them were found to-day, all small. One
salmon found to-day whose sex could not be distinguished. It measured

16 inches in length.



[71 PROPAGATIOX OF SCHOODIC SALMON IN 1881 -'82. 1097

Novemher 13.—First suow of the season last night—a mere trace.

The temperature of the lake has fallen since November 4 from 49 to 41.

Spawning still continues. Ko large runs of salmon ; on night of 11th and
12th only 25 in all. Yesterday we began to put eggs into the stream

house, hatchery No. 2.

Novemher 14.—Two nights have brought in but 50 salmon. It appears

that the season is drawing to a close.

Novemher 19.—The last day of spawning. We had but 27 gravid

females on hand this morning. Twenty of them yielded spawn, and
they, with the 7 remaining unripe, were placed in the final inclosure,

whence they are to be taken up the lake and liberated. The work of

transportation begins to-day.

Novemher 21.—The transportation of fish concluded to-day, and part

of the inclosures taken from the water. The main nets are left in place

for some days, to prevent the fish that have been turned loose descend-

ing the canal and stream, which many of them (perhaps 20 per cent.)

attempt to do immediately after they are set free, notwithstanding they

are freed one or two miles up the lake. Two inches of snow on the

night of 19th. All the eggs deposited in hatchery No. 1 are transferred

to No. 3, the latter, w ith No. 2, having ample accommodations for them.

Novemher 22.—Eeturned to Bucksport, leaving everything in charge

of Mr. Munsou.

January 11, 1882.—Arrived from Bucksport at 8.20 p. m.

January 12.—Today I find at hatchery No. 3 that the west aqueduct

is delivering 20 gallons of water per minute, and the south aqueduct 10

gallons. Munson says the volume has been about thesame all the winter,

except immediately after heavy rains, when it was greater. We have

now 485,000 eggs in the new hatchery, and 200,000 additional will be

immediately brought up from the river house to hasten their develop-

ment, so that they may be ready for shipment before March. Munson
thinks the rate of impregnation is better than usual this year. We
took a tray of lot 1 (earliest eggs), picked out 110 contiguous eggs, and
found only 5 of them unimpregnated.

January 13.—Transferred 200,000 eggs from No. 2 to No. 3. These

have been in very cold water, averaging a little less than 34° since they

were put in the troughs in November, and their eyes are not yet formed.

January 17.—This p. m. Munson picked the unfertilized from six

stacks of eggs (120,000 nearly) in two hours forty-seven minutes. He took

out 6,700 white eggs, being at the rate of40^eggs per minute, no allowance

being made for moving stacks back and forth, shifting trays, &c. Such
speedy work can only be accomplished by a practiced hand. The un-

fertilized have been induced to turn white by previous agitation. To
attempt to remove them while retaining their natural color would be

tedious and uncertain.

January 18.—To-day we began shipment of spawn, sending 60,000 to

E. A. Brackett, Winchester, Mass., and 50,000 to H. J. Fenton, Windsor,



1098 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [8]

Conn. The outer packing of both cases was dry moss. While pack-

ing I observed that not all of the unimpregnated eggs had been re-

moved, and there were some impregnated that were not healthy, small

embryos and irregular development. I saw three or four bursted eggs.

Now I cannot think that these defects are owing to any fault in our

management. The inside moss in part of our boxes was rather drier

than ordinary, and I think that all or most of these went to Fenton.

(Both packages arrived at their destinations in good order. Mr. Brack-

ett reported condition " excellent." Mr. Fenton said, " good, except

some indented." Dead on unpacking in latter lot, 47 ; subsequent losses,

light.)

January 23.—Shipped another lot of eggs (32,000) to Mr. Brackett.

1 had a case made on purpose for it, intending to have a space of 2

inches all around for outside packing, but by mistake it was made so

shoal as to leave but 1^ inch above and below\ I lined it with two
thicknesses of asbestos roofing felt on all sides and packed the remain-

ing space with the ordinary dry moss. The case is of half inch pine.

The felt used was about 3J pounds. (Without laps there would have
been needed only 2J pounds.) It costs in Boston 20 cents per pound

—

here, about 22 cents. It weighs about 1 pound per square yard, and
its cost can be put at 2J cents per square foot. The package weighed,

In detail, as follows :

Lbs. Oz.

3 boxes eggs packed in wet moss „ 40 9

Cover, side cleats, and nails 1 7

Lbs. Oz.

Total of inner package ^.. 42

Moss 6 9

Asbestos felt 3 8

Case 20 4

Total of envelope 30 6

Total of entire package . 72 5

A package with a protecting envelope of dry moss one inch thicker

than the above on all sides would weigh about 3 pounds 14 ounces

more. Supposing the two modes equally efficient in protecting against

cold, we save near 4 pounds weight, and corresponding amount on
freight by an outlay of 77 cents for asbestos and the trouble of lining

the cases with it. I believe this will hardly pay. [Subsequent experi-

ments showed that not even the above economy of space would be ef-

fected by the use of asbestos felt, its resistance to the escape of heat

being not much, if any, greater than that of an equal thickness of moss
alone.] Temperature of air at 7 a. m., 0° F. It has been below zero on
six mornings this mouth previous to this date, and once in December.
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January 25.—Cold weather has shrunk the volume of water at the

hatchery from 30 to 20 gallons within two weeks.

January 27.—This morning we had a smart rain for several hours

;

yesterday a thaw. No material change in the volume of water in the

hatching-house. Grand Lake is rising; the water is just beginning to

flow on our spawning-house floor.

January 28.—Mr. Brackett writes that the case of eggs sent him on

23d arrived at Winchester, Mass., on evening of 25th, and on unpack-

ing next morning were found to be " frozen through and through, with

the possible exception of a small space in the center." [But this proved

to be an exaggerated statement, the actual loss being 8,000 eggs out of

32,000.] These eggs went down to Princeton on stage on 23d. ISext

morning, with the temperature of the air at 20° F. below zero, and a

high wind, they went to Forest on the stage, a drive of five and one-

half hours, thence to Boston by rail in a car warmed by a stove.

Doubtless the freezing was accomplished before the package reached

the railroad. This was the first instance of the kind that has occurred

since this establishment was organized. Probably the protecting power
of asbestos felt is less than I supposed.

February 2, 1882.

—

Experiment with packing materials.—Last night I

took a box made out of an old packing-tray, 12 inches long, 9 wide, and

3| deep ; ends one-half inch thick ; top and bottom about one-fourth of an

inch ; all pine, joints open, construction loose. On the bottom I put 4

thicknesses of asbestos felt, then a board one-fourth of an inch thick

;

then I filled it with wet moss, just such as we use in packing eggs,

and pressed it in hard with my hands ; then put on another quarter-

inch board, and finally the cover. This was put together in our shop,

temperature 50° or 60° F. The moss was from the moss storeroom,

the temperature of which is from 35° to AQ^ F. About 9 p. m. this box
was put out of doors on our shop platform, stood on end, and there

allowed to remain till 7 a. m. I then took it in and opened it. The
out-door temperature at 6 p. m. was +80 F ; at 7 a. m. it was +18° F.

On opening the box I found the moss frozen nine thirty-seconds of an

inch on the bottom (the felted side). On the top (the board side) twelve

thirty-seconds of an inch, on the side without either board or felt, three-

fourths of an inch. Beckoning from the inside of the cover, the pene-

tration of the frost was, through felt and board and moss, about twenty-

five thirty-seconds of an inch; through board and moss, twenty thirty-

seconds of an inch; through moss alone, on narrow side, twenty-four

thirty-seconds of an inch; in the latter case had the side been broader

I think the frost would not have penetrated so far.

[Other experiments with packing materials were tried February 4j.

and the results may be stated with tolerable accuracy, thus : Asbestoa

felt and common building paper vary very little in conducting power^

frost penetrating through five-eighths of an inch of either material, and
further into wet moss, .25 to .35 inch in case of the asbestos envelope,.
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and .31 to .37 inch in case of the paper envelope. Dry moss is about

the same as asbestos and paper, the frost penetrating through the as-

bestos 1.60 inch, and through dry moss, under the same circumstances,

1.62 inch. Through wet moss the frost penetrated only from .7 to .9 inch

under same circumstances, showing that the latter material is more

effective, bulk for bulk, than either dry moss, dry paper, or dry asbestos

felt. This agrees with the results of other experiments I have tried

with wet moss, yet I think the weight of the latter will forbid its em-

ployment in ordinary cases. The paper and asbestos are excluded by
their cost and also by their weight. The relative weights of the sev-

eral substances are about as follows : Asbestos felt, 82 ;
paper, 50 ; wet

moss, 20 ; dry moss, 3. The comparative weights of the asbestos and

paper are given exactly. Those of wet and dry moss are correct rela-

tively to each other, but possibly a little too low relatively to the other

substances. But evidently none of the other substances can rival dry

moss for our purpose, when efficiency and economy are both considered.]

February 13.—The shipment of eggs, suspended since January 24, is

resumed to-day.

February 22.—As in former years we measure our eggs for shipment

in old corn cans, each one holding about 2,500. On 13th instant Mr.

Munson found that, filled as usual, a measure counted out 2, 720 eggs

;

twice since then he has counted a measure full and found in one case

2,710, and in another 2,725. The record of shipments before 13th is cor-

rected accordingly, and since that date the measures have been filled

not quite so full, with intention to have 2,500 in each as near as

possible.

February 23.—To-day I examined the most forward eggs in the river

house (No. 2): The eyes have not yet begun to color. To try their hard-

iness for packing, I took a tray of them and rapped it smartly six or

eight times on the table, making the eggs rebound into the air.

February 25.—There were i^icked from the above tray 94 white eggs

and all were unimpregnated. So I should dare to pack these eggs now.

March 1.—Shipment of eggs concluded to-day 5 645,000 have been

sent away, and 215,000 remain to be hatched and planted in Grand
Lake.

March 3.—I return to Bucksport, leaving Mr. Munson in charge.

5.

—

Notes from mr. mtjnson's record book.

February 28.—The earliest eggs received from the Penobscot station

commence to hatch to-day. [Two hundred and sixty-seven thousand
eggs of Penobscot salmon were hatched here at the charge of Mr. Frank
Todd, of Milltown, N. B., the same being furnished free by the State of

Maine, to be planted in the Saint Croix, the boundary river between
Maine and New Brunswick. For the hatching and expenses Mr. Todd
paid the estabUshment $91.26. The eggs were received in three lots,

January 30, February 12, and March 11.—C. G. A.]
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March 14.—First lot of Schoodic eggs begin to hatch [taken Nov. 8th,

and kept meanwhile in hatcheries Nos. 1 and 3, water ranging from 48^

to 34^o F. and averaging 39o.l F. The time occupied has been 126

days to the commencement of hatching.]

March 16.—Lot 1 al] hatched.

March21.—Lot 4 [taken November 11] begins to hatch.

March 23.—Lot 4 all hatched.

March 25.—Moved all eggs from hatchery No. 2 to No. 3.

March 28.—Penobscot eggs received February^12, begin to hatch.

March 30.—Gates all shut down.

March 31.—Penobscot eggs received February 12, all hatched.

April 18.—Penobscot eggs received March 11, begin to hatch.

Ajyril 21.—Same all hatched.

May 7.—Lot 6 of Schoodic eggs begin to hatch. [These were taken

November 14, and have been since then until March 25 in the cold

water of the stream, averaging 34° F., and from that date to the pres-

ent in spring and snow water averaging 37° F. The general average

of temperature has been 34.7° F., and the total time to the commence-

ment of hatching has been 174 days. One more day, 175 days from the

beginning, will be the average time of the hatching of this lot of eggs.]

To-day, May 7. The ice broke up in Big Lake.

May 9.—Eggs taken November 14 are all hatched.

May 10.—Ice broke up in Grand Lake.

May 11.—Lot 7, Schoodic eggs, begin to hatch [taken November 16].

May 14.—Lot 7 all hatched. Lot 8 [taken November 18], begins to

hatch.

May 15.—Lot 8 all out ; lot 9 [taken November 19] begins to hatch.

May 17.—Lots 9 and 10 all hatched. These are the last eggs.

May 22.—Lots 1 and 4 turned out. Also the earliest of the Penob-

scot fry.

May 26.—Second lot of Penobscot fish turned out.

May. 30.—The last of the Penobscot fish turned out. [In number,

266,240 ; there having been a loss of 760.]

June 15.—Three men took 84 Schoodic salmon with fly to-day: wind
southwest, strong.

June 26.—The last Schoodic salmon turned out.

June 28.—Closed up.
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Table I.—Spawning operations at Grand Lake Stream, Maine, November, 1881.
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XXV.-STATISTICS OF THE SHAD-HATCHING OPERATIONS CON-

DUCTED BY THE UNITED STATES FISH COMMISSION IN 1881.

By Chas. W. Smiley.

From the reports of the various persons in charge of shad-hatching

stations during the spring of 1881, and from the reports of messengers

in charge of shipments, I have prepared a series of six tables to show the

operations at each station, and the seventh for a summary exhibi t. From
these it will appear that 87,441,000 eggs were obtained and hatched

with an average loss of 20 per cent. A comparison with the number of

shad hatched in previous years is of interest, and the constant increase

gratifying.

Number of shad hatched

:

1879 16, 842, 000

1880 29,473,000

1881 70, 035, 000

1872-1881 inclusive 172, 423, 350

Of the fish hatched, a part were deposited in waters near the several

hatching stations, as follows

:

Deposited in local waters

:

1879 5,587,000

1880 7,864,600

1881 46,518,500

Of the fish hatched, the number transported to other waters was as

follows

:

Transported to other waters

:

1879 10,002,500

1880 20,761,400

1881 23, 516, 500

The number of shad deposited within the waters of the different

States the present year was as follows:

Connecticut 1, 000, 000

Delaware 940, 000

District of Columbia 205, 000

Georgia 1, 800, 000

Iowa 1, 100, 000

[1] 1107
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Kansas 200, 000

Kentucky 707, 000

Maine 1,150,000

Maryland 24, 705, 000

Korth Carolina 4, 357, 500

Ohio 1, 020, 000

Pennsylvania 3, 500, 000

Ehode Island 500, 800

South Carolina 620, 000

Tennessee 400, 000

Texas 277,000

Virginia 24, 280, 000

West Virginia 175, 000

Total 67,002,500

Fuller particulars of these deposits, the time, streams, places, &c.,

will be found in the tables of distribution—Tables VIII and IX.

For comparison with the number of shad sent to the various States in

the years 1872-'80, see summary tables published in another part of this

volume.

Table I.

—

Record of shad-hatching operations conducted hy United St<itea steamer Fish
Hatch, Lieut. Z. L. Tanner, commanding, at Capehart's Wliarf, in Salmon Creek, Avoca,
N. C, from April 12 to April 30, 1881,
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Table II.—Eecord of shad-hatching operatio7ts conducted ly M. McDonald, at Gunston
and other places on the Potomac River, under the direction of the United States Fish Com^
mission, from April 20 to May 30 inclusive, 1881.*

Date.
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Table III.

—

Eecord of shad-hatching operations conducted hy Frank L. Donnelly, at Navy-
Yard Station, Fotomac River, under the direction of the United States Fish Commission,
from May 4 to June 2, 1881.

Date.



[5] STATISTICS OF SHAD- HATCHING OPERATIONS. 1111

Table IV.

—

Record of shad-hatching operations, ^~c.—Continued.

Date.
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Table VI.

—

Becord of shad-hatching operations conducted by United States steamer Fish
HawTc, Lieut. Z. i. Tanner commanding, at Havre de Grace, Md., in the Susquehanna and
North East Rivers, from May 5 to June 5, 1881.



[7] STATISTICS OF SHAD-HATCHING OPERATIONS. 1113

-^aodsaBj^ qeij

•819')

-«AV XBOOi ni

P98B919J qs'lj

oo o oo oo o -s o o omo o o o o
oo'iftino't;

•!>8ox eSSg:

pooic^qo 93Sa:

C cS " mCS ©

go-go
^ c3 © rt «

> S cS c4 tS S

II

a> o • Co '

J3-W ; row

^l-5l-5l-^^

<ia;^»;a

II
.9 a

^5

-Si

.9 2

©a



1114 EEPOKT OF COMMISSIONER OF FISH AND FISHERIES. [8]

Is

IS

S O ftO oooooooo
.S j|

li

^i.. (^ti .Lis tj t-a t:+i> ti

h4 ^. P^i-J^ h:ic^d^dH^h4^d^jfi;Jc_i!^.;^Hil^'^a;!2i>-i'^w^:i

Hi^^ tS!;2id^dpHN;^liNI-i!^N^fHNf^Ul-iEt;sidt[itSJ

5 O Q.< OOOOOOOOOOC Q.O o o o" "

ciB cosaca .c"«-»2 caSC
ffi i »

dOi^OQ

OTS a'«'«iS'«'S'«'«'0'='^'«.^ a H a M a.ia a p,.aM x.a a s.a e ^ p^
.

•a •© 00«0cSo0ecjO^cS0oB5s=S3 'tS-MuS

it

15

CiJei

'"s e S ' ' g '
l^" 2 ^

Jo3go ; 'a 'lo-i

< g » u '=1 I ''

; t3 p^ a

:^3 >3

!SS§

SOOOOOC300000000000000COOOOOOO<SOOCDOOOO^OOOOOOOOOOCJOCSOOOOOOOC30000000000000000000000000000C
5" ss rr'

o" =r irf"o" oo" I rT -h" e>" to o"o o' oo" o" cT e

>oooooooooooo®oooooooooc00000c JOOOOOOOOOC
I O t- K5 O O O C5 O (MO

o © 3 o o o o « o >.eg

S :Wg§W§
?S-S2

fc^

a-OTs a'S'«'»i3'*T3'« [:,•« £"* a a >2 jL-a a 6"^ a 2 >>a a 2 a 2 >,g'« a t^.'* a

-2 :
:o :

•
:

• •
: •! 'o 2oS-§| .o-g ^t^^i^'^^^^^ -.2^ -.S

OOlOt^OWU^CCt^OiOOO.-IC^JMC^C^WMMCO'^'^'^irtlftinOCOOt^t't-OOOOCOOiO



[9] STATISTICS OF SHAD-HATCHING OPERATIONS. 1115

.2
o o;i;

Hi ;rt £« *"« ^'d ^
;=3.£;=e«=3Wc3M

c • . • o © i^
sp^ g o a © q <c^ • • o^ fe s ^ a^ p^ a^

=3 '^ « > SJ^ g S g 5 =*

P. o o _g © p,2 ® 5 a> ft s c » ft_^

X3 »
.£;P5 a :« s ;(

SWcsM ;c3« :

S ._ B © . c © •

ft_o © ft_o © ft o ft o o cd S •« (^ 2

b«

fef^S

:«3iKO :c«o

© •«'3 © -

.„ „ _-, ^ -__ ft O a, q ft^ O =H ^ o o o

.SS.^Sma'S© •a>©^
-1^

;

© .2 ^ t> si © fe ^ -'3 ^ t^S^g£gMa>
.^•^ ss feS

2 til

:m ©>

3 o t< p a u.

i©§ ;o5=s^>5
'« 2 b >;3 i: >-.

1

=s2

^o o o
a J2 t. a Tr _ ^

^.^§-^^.1 g S g §.^g 'i'^.^.'^. g|
^--^'«--

g ^ -.tS 5^ S S g -

;k3 : >MSo3P>fS^ : : ;Mo3 : : : : :^^ it-^aMOtK^

OOP >v o rr, !>. 5 « fj5 ^^o p'^ r- =

o o o o o c tooooooooooc
> O O O O *3

OOOOUDOOOOOOOOOH

m rH

>ooooooooo< > OOO O O O t

ICO o (N —1 o * m I

) O O O O »0 lO c

jooo-^jiiooooirioc

: : ; ;^ ; 'jo :^ : ;



1116 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [10]

> o ^

o S C xt« H

^ p W .K " > >-.-^

-g o C « 'o'ce *

11

oooooooo
oooooooo
irro"o"o"o"o"o"o"c^oooo?oi>r^

2 J' o -(J in

mi
1111 i

0^5.3 -a

P. -J -rt fl 5(

*-« (c-a o

5 3 H p. "g

• ^fj ^

fS5

-Ss"

P fe^
o ja 3 -s

-S-3

P.5 bcr: ft a j;pC S 3 °

S s's H « a g-



STATISTICS OF SHAD-HATCHING OPERATIONS. 1117

>> a

a Sag
o o o
i^^ p-c .P-

" p £ a S 2 ^i

9 c - -^ - ^ ''^

g^sSs-^s' HiS a 5 c "=1 c 5 " !>;'s s K 9 X o g s > s - > 1= o g t^ e^ S f- "5 ^- ?f

03 FP
M SPSS'

a o q ©

ill Is If II
0.2 H« "P^ B^ g^'5'5'3 a §^s i^-S § rt 3 S^a §^3 c
i3g§.2S.2^a2 • ; ^rS^S :S'SS'o fog's

S a'£ dS sS ^'S §

a^ 3^ 0^ p^ p^
ja 4) j: <c^ v.a c^a oj

a CuO Cii P~o CLa P.O o

15

|5
5-g

^PO ;o : : : : :5M^^ : : ;S iS :

>ooooooooooc
oooooooooooot
oo'irTo'cro'c"
O O —I -^ O C-4 C

OO il 1-H

' o o o o o o c

iHr-(rHrHfH»-lr-lrHf-lt-H»-HrHfHr-<r-!rH(r3(M:



1118 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [12]

S f^

g 1 i^iiiii iilliil fi 111 .l^llii fpi

O O O ftO O " p, O O (A o

WO ceo .MO

p ©

31^

.^ t-P^ a.t <~^

CSC. •1^§2i'|§

lllll III

g^|«||^||||i|j||||
^0(K>? 'P^OlSoHWis^^WO^

as
O (-1

:Q0

=5 O cS r- ^

S fl b S; nJS'SS SM « OB'S "2

"jg.9§.&^Ea°«gS£-9§

.OOOOOOOOOOOOOOOOOOOO' onoo-B^ooSooOesoi

:h ; : :h : :

<)P.

KOOOOOOOC ' O O clO o <

' o oo o ooo
ro o"p"o" o"Q o" o" in to"o

(N^ t--0

00000000000000030000000000OOOOOOOOOOOOOOOOOOQOOOooooooooooooooirsoooi^ooo
lo <p" oo"o" o" o" in" "o" o" irT o" o" to"o o"in

§c5c>5C5§OOTfOOir3r-ltO
>ooc;ooooooooooooooooocIOOT'MO«C<1000«OQQC^JOOtOt^C*ini
i t-l O -^OO (N o o o m 0(Seq MM rl

•s&=< SfH^
(>!©'' t>*~Oa/t>^>-.Ot>-4~cJoo;'.2„OOOP-jOOO©0000

Immmmmmc ]OSOOOtHMM-<J>t-0500SOOJt~t-tDOMt>r-(000'*-*-rt.'*lOlO
IMCOWeO CCMCOi—tMr-lMCO r-( MMMMrHrHrH

>s^^



[13] STATISTICS OF SHAD-HATCHING OPERATIONS. 1119

^





XXYI.-REPORT OF DISTRIBUTION OF CARP, DURING THE
SEASON OF 1881-'82, BY THE UNITED STATES FISH COMMIS-
SION.

By Makshall McDonald.

The first applications for German carp were filed in 1876, one year
subsequent to the successful importation of this fish and to the estab-

lishment of breeding ponds at Druid Hill Park. The total number of

applications filed during this year was 3. In 1877 the number in-

creased to 20 ; in 1878 to 98 ; and in 1879, when the first distribution

was made, the number of applications for the year was 324.

The fragmentary records of this first distribution show that there were
distributed directly to 181 applicants 6,203 carp, being an average of

34 to each applicant. In addition there were distributed to State Com-
missioners and agents of distribution 4,743 carp, making a total dis-

tribution for the year of 10,946 carp.

In 1880 the number sent to applicants direct had risen to 31,443, and
to State Commissioners and agents 19,021, making a total for the sea-

son of 50,464.

In 1881 we were confronted with the problem of distributing 160,000

fish over a much wider geographical range and at a consequent increase

in the cost per applicant.

To relieve the messenger service of the pressure of the increased

work, and to reduce the cost of the distribution, recourse was had to

express shipments in all cases where applicants were willing to defray

the increased cost of delivering. The shipping packages first used were

wood-bound tin cans, holding about eight gallons of water, and making
a shippmg package weighing about 65 pounds. The principal lines of

express transportation j)romptly responded to the request of the Com-
missioner and arranged a tariff of reduced rates of charges to all points

reached by their routes. Even at the redu,ced rates the cost to appli-

cants of express delivery was quite a serious matter, ranging from $1

for the nearest points to $6, $8, $10, and $12 for the more remote.

Early in the season, by direction of the Commissiener, a half can was
substituted for the can first used. This materially reduced the weight

of tlie shipping package and the express charges in each case. Parties

receiving these cans had the option of retaining them at a stipulated

price or of returning them. When parties declined taking the cans, they

S. Mis. 110 71
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were, under our arrangemeuts with the express companies, returned

free.

The distribution made prior to December 15 was accomplished by the

methods above indicated ; meanwhile experiments were inaugurated

looking to reduction both in the weight and bulk of the shipping pack-

ages.

An account of the result of these experiments will be found in Vol. I,

p. 215, Bulletin of the United States Fish Commission. So satisfactory

were they that early in December I was instructed by the Commissioner

to take charge of the Division of Distribution, and to inaugurate, sys-

tematize, and perfect the more economical methods of distribution ren-

dered practicable by the reduction in the cost, size, and weight of the

shipping packages. The standard package adopted was a covered tin

bucket having a capacity of 4 quarts. For facility of aeration several

holes were punched in the cover of each bucket.

A shipping-tag with room for the address on one side and the requi-

site printed instructions on the other was devised by Mr. S. C. Brown,

so as to inclose securely a blank postal receipt, to be filled and returned

by applicant on receipt of the fish. The buckets were to be returned by
the applicants in all cases, the cost of the same (20 cents) being added

to the express charges, and collected from the express agent in advance.

Where a number of buckets were to be sent to one destination, for

convenience in handling and better safety in transmission, light crates

were prepared, each having a capacity of 16 buckets, and weighing about

100 pounds. As from their shape several of the crates may be stacked

up on each other, it is practicable to pack 1,000 fish on a floor-space not

greater than that occupied by two of our ordinary transportation cans.

The convenience and economy of these methods of transportation is

therefore apparent.

Shipping crate.

All arrangements having been perfected and all necessary material

having been collected, express shipments were made in the small buck-

ets instead of the larger tin cans, to all points within a radius of 500
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miles from WashiDgton. The weight of the shipping packages was thus

reduced from GO pounds to about 8 pounds, with corresponding reduc-

tion in express charges.

At the time I was placed in charge of the work of distribution mes-

senger shipments were in progress in the South Atlantic and Gulf

States, portions of Georgia, Alabama, Mississippi, and Tennessee, and

all of Florida being at that date (December 15) still unsupplied. The
messenger lists necessary to regulate the distribution were at once pre-

pared, and the fish destined for the supply of Southern Georgia and

Florida sent forward in charge of Mr. Newton Simmons. Mr. George H.

H. Moore and Mr. F. L. Donnelly were then in the field, one in Ala-

bama, the other in Mississippi. They were directed not to return to Wash-
ington, but to await instructions at Meridian and Jackson, Miss. To

these points messenger lists and explicit instructions and the number

of carp necessary to complete the distribution were forwarded by ex-

press from Washington. These bucket shipments reached them in ex-

cellent condition, and by December 24 the distribution in the sections

referred to had been completed. Texas, with 950 applicants, Arkansas,

Indian Territory, Western Louisiana, and Missouri, with an aggregate

of 150 widely scattered applicants, still remained to be supplied. It was

planned to accomplish this work by one movement of our refrigerator

car No. 1. All details of the distribution were arranged before we left

Washington, the route to be traversed definitely determined, and no-

tices forwarded by mail to each applicant informing him at about what

date to expect his fish. So far as practicable, arrangements were made

by which each should receive his fish either from the car en route or

from one of the messengers temporarily detached for the purpose of sup-

plying those remote from the route traversed by the car. It was not

thought safe to attempt to carry more than 12,000 fish in the car. It

was therefore arranged to have the additional number needed forwarded

by express in lots of 2,000. Arrangements were made to have the fish

rested and the water changed at Saint Louis. As these methods were

novel, and the results considered doubtful by the most experienced mes-

sengers, it was thought best that I should accompany the expedition in

order to enforce the observance of the necessary conditions of success

and to take the responsibility of whatever failure there should be. It

was thought prudent to make use of both methods of transportation.

The complement of the car was therefore made up as follows : 40 large

caus containing each 100 carp ; 7 large cans containing each 150 carp
j

18 crates containing each 320 carp ; 3 crates containing each 400 carp.

This made a total of 12,000 fish in the car.

The crew of the car consisted of Mr. J. F. Ellis, messenger in charge

;

Newton Simmons, George H. H. Moore, M. S. Thompson, messengers

;

and the cook.

We left Washington at 4 p. m. January 3, 1882, going through to

Saint Louis on the fast express of the Pennsylvania Eailroad. I did
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not think it necessary to examine tlie fish or change the water until

we reached Saint Louis, where all the cans and buckets were overhauled

and the water changed except in the crates containing 400 fish each,

which were left undisturbed until we reached Texarkana. The fish were

all found to be in good condition and the change was made rather as a

precaution than as a necessity. At Washington I had placed 100 fish

in a G-quart bucket as an extreme test. At Saint Louis these carp

showed signs of .suffering and were turned over to Dr. Steedmau. From
Saint Louis seven buckets of fish were forwarded by express, to ap-

plicants in the first Congressional district of Iowa, who had been over-

looked in the previous distribution. They reached their destination

safely, though two days en route and in very severe weather.

On the 5th of January at 9 p. m. the car left Saint Louis by the Iron

Mountain route and reached Texarkana the next day. On the way fish

were delivered to all applicants in Arkansas who were accessible, postal

notifications having been previously sent from Washington directing

them when and where to meet us. At Texarkana a complete change of

water was made on all the fish. The three crates of 1,200 fish which

had not been touched since leaving Washington were found to be in fair

condition, though a few were dead and the remainder apparently weak.

They had traveled three and a half days without any change of water.

The rise in temperature as we proceeded south made it prudent to

take measures looking to refrigeration. Application to the railroad

authorities procured a ton of ice, which was placed in the ice-chests, and

the refrigerator portion of the car maintained at a temperature of 50°

from that time onward until the distribution was completed.

At Texarkana I detached Mr. Moore with a supply of fish for Shreve-

port, Western Louisiana, and for such applicants in Texas^ as he could

reach conveniently by the route he traveled. Mr. Simmons was sent

with a supply for applicants along the narrow-guage road between Tex-

arkana and Waco.
After remaining at Texarkana twenty-four hours in order to rest the

fish and to give due notice of our coming, we started Sunday morning,

January 8, for Sherman, Tex., delivering fish on the way to all appli-

cants in that section of the State. Moore rejoined the car at Dallas,

and Simmons at Fort Worth, while I proceeded from Sherman to the

Indian Territory to supply applicants in the Choctaw Nation, and re-

turned via Sherman to Dallas.

Dallas being the point to which the express shipments were to be sent,

I had arranged to rendezvous the car and all the messengers there, and

thought it best to await the arrival of all the express shipments, as it

would be safer to transport the fish south in the car than to trust to

their being forwarded by express. The first lot forwarded from Wash-

ington came as far as Saint Louis in charge of Messenger Donnelly;

there the water was changed, and the fish expressed to Dallas. Don-

nelly remained at Saint Louis to re-ship subsequent lots, which followed
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at intervals of twenty-fourliours. These shipments, amounting to about

G,000 fish (scale car])), reached Dallas in fair condition, though they ^yere

much Aveaker tlian the leather variety brought in the car, and less fitted

to endure rough travel.

From Dallas the car with the full complement of messengers pro-

ceeded to Austin via Hearne, supplying as arranged all applicants along

the route. In order to provide for supplying the numerous apjilicauts

in the vicinity of Corsicana it was found necessary to lie over at that

place twelve hours, the train agent kindly making arrangements to take

us up on the next train. On reaching Austin I was met by Mr. E. E.

Eobertson, the Texas Fish Commissioner, who was kind enough to take

charge of the delivery of carp to applicants in that vicinity. From
Austin we proceeded to San Antonio, where I remained, but sent the

car on to Laredo. At Laredo Mr. Ellis was detached with enough fish

to supply applicants in the extreme south of the State. From San
Antonio we returned via the Sunset route to Houston, where I left the

car, and with Messenger Thompson proceeded via New Orleans to Wash-
ington. I delivered on the way fish to isolated persons who coidd not

be reached in any other way. Meanwhile the car proceeded to Houston
and was here joined bny- Mr. Ellis, who had been instructed from Wash-
ington to take the car to Saint Louis and await further orders.

The routes traveled by the car and detached messengers were planned

so as to completely reach every ])art of the State, and the measures

taken beforehand to notify applicants were so thorough that of upwards
of 800 applicants not more than 7 were unsupplied.

The fish were delivered to the applicants or their authorized agents,

or else they were left at the most accessible point and the recipient so

notified.

The satisfactory issue of our work is largely due to the liberal facilities

accorded us by the various lines of railroad traversed. Anything in the

way of supplies or service was unfailingly rendered. Special acknowledg-

ments are due Mr. H. M. Hoxie, the general manager of the Saint Louis,

Iron Mountain, and Southern Eailway. From Saint Louis westward

until our return to that point, free transportation for car was granted

on all lines of railroad traversed by us.

The result of the work demonstrated that in making shipments by the

car-load we can carry a much greater number of fish by using small

buckets instead of cans, and also that buckets can be used with great

advantage and economy in shipping by express, provided the passage

does not last more than thirty-six or forty-eight hours. I am not satisfied,

however, that this mode of shipment is i^racticable in warm weather.

This must be decided by experiments.

The State of Texas seems to possess extraordinary facilities for yyant
ing carp, and as many of the recipients went to great expense^glit that
pare ponds it is believed that carp-raising will soon become^ containino'

industry in that State. 1127
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The following summary of the distribution by States is respectfully

submitted

:

Summari/ of carp distribution for the year 1881-82.

state.

OS

5 2 ^ ! -i s::S

e a =2 3=

Alabama.

Arkansas
California
Colorado '..

Connecticut
Dakota
Delaware
District of Columbia.
Florida
Georgia
Idaho
Ulinois
Indiana
Indian Territory
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Kebraska
KeVada
!N'ew Hampshire
Kcw .J ersey
Kow Mexico
Kcw York
North Carolina
Ohio
OrogoQ
Pennsylvania
Itbode Island
South Carolina
Tennessee
Texas
"Utah
Yeimont
Virginia
"Washington
West Virginia
Wisconsin
Wyoming

Total 1,256

23
135

1,387

20
2,220

432
7,681

2,844
3,896

317
292

2,366
9,732
1, 276

116
22, 424

745
1,848

100
9,445
4,126

120

140
1,352

4,616
3,104
4,258

7,256
1,140

11,884
4, 200

16, 580
130
76

11, 669

1,935
296
200

158
7
38
38
19

106
18

59
11

30
543

2

186
172
16
44
127
580

204
48
49
22

625
264

2

15
2

11

81
6

258
253
296
35

423
27

2.56

254
950
10

6
506
11
82
29
4

The number actually sent out in 1881 was from six to eight thousand
greater than appears from the subjoined table, many having been dis-

tributed through agents whose reports were not available when this

table was made. There should also be added the number of carp dis-

tributed in the spring of 1882, those being of the 1881 crop and amount-
the. +0 five or six thousand. The crop of 1881 aggregated about 100,000.

ington lo

there the a\

nelly remaini



XXVII.-EXPERIMENTAL INVESTIGATIONS UPON COD HATCHING
AT WOOD'S HOLL, MASS., DURING THE WINTER OF 1880-'81.

By MAKSHAI.L McDonald.

In November, 1880, a station was established at Wood's Holl, Mass.,

with a view of continuing the exijeriments in cod-hatching which had

been conducted at Provincetown the previous winter. Capt. H. C.

Chester was in charge of station, which was equipped with engine,

pumps, and reservoir for the purpose of securing constant ch^culation of

salt water through hatching apparatus. Having submitted to the Com-
missioner plans of an apparatus which it was thought would be adapted

for the hatching of floating eggs, I was directed by him to proceed to

Wood's Holl and conduct the experimental investigations there.

The form of apparatus first proposed was an inverted funnel, the

lower end of which dipped below the surface of water contained in the

trough, upon which it rested, the supply of water being brought in by

a tube at the upper or smaller end of the funnel, so that when once

filled with water the column was maintained by the pressure of the air.

In this way the movement of the water through the cone, or funnel, was

similar to that in the ordinary upright cone used for hatching heavy

eggs, except that the current was from above down instead of from be-

low up. It was sujiposed that the buoyancj' of the eggs would counter-

balance the downward movement of the current of water, so that the

eggs would be kept in suspension in the funnel. This apparatus an-

swered very well for a few days after impregnation of the eggs, when
they were much more buoyant than at a subsequent stage. In a short

time, however, either by becoming loaded with sediment, or by actual

increase of specific gravity, the buoyancy became less and less, and the

eggs were carried out and lost. This apparatus, though promising in

results on first appearance, proved in practice to be a failure, no eggs

whatever having been hatched in it, the several lots used being entii-ely

lost.

As all eggs require constant accessions of fresh water in order to

secure development, it was evident that some form of apparatus must
be had recourse to in which the water could be continually renewed
without carrying oft' the eggs in its efflux. These eggs being buoyant
and occupying a layer at the surface of the water, it was thought that

by introducing the water into the lower part of the vessel containing

[11 1127
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them and then withdrawing it through the same opening the neces-

sary change of water could be effected. In order, however, to accom-

plish this alternate influx and eftiux of the water conveuientl}-, it was

necessary to make use of some automatic device, so that the work
could go on Mithout the continual supervision of some expert. The
method by which this was efl:ected is shown in the accompanying

sketch.

Apparatus for hatching buoyant fibh eggs.

In all of the various forms of apparatus that were used at different

times during the season, a certain percentage of eggs was hatched, wbere

no accident intervened to terminate the experiment abruptly. The per-

centage of loss, however, was very large—much larger than could be

tolerated> in any method where practical results in hatching were to be

looked for. These losses were to be attributed mainlj- to two causes:

the increase in the density of the eggs as incubation went on by the

accumulation of sediment, and the inferior density of the water em-

ployed as compared with sea water. Could these methods have been

used where water of the density of the sea was available, and where

perfect means of filtration could be provided, I have no doubt but that

all the forms of apparatus used would have given good results in hatch-

ing-

The largest percentage of hatching was attained in the upright glass

funnels, in which the eggs, twice a day, were thoroughly washed by a

jet of water, the effect being, by the attrition of the eggs upon each

other, to keep the surfaces perfectly clean and to maintain their buoy-

ancy. The percentage of hatching in the majority of the cases was very

small, not more than from 5 per cent, to 15 per cent, of the total number

of eggs employed. In one experiment with a glass funnel, containing

40,000 eggs, the water in which, from its location near the stove, was

uniformly several degrees higher in temperature than the water in the
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liatcbery, 25,000 young fish were obtained. These were sent in eliarge

of special messenger to Annapolis and deposited iu the Chesapeake

Bay at that point.

The range of the investigation at Wood's Holl was largely limited

from the fact that we were able to obtain during the time that I was

there, only a single lot of spawning fish, from which, though some mill-

ions of eggs were secured, the larger part were lost, and we obtained

only some four or five thousand fry. The succession of spawning fish

that we had hoped for was not obtained, the extreme cold weather hav-

ing prevented ii. The station was accordingly abandoned, and the ex-

periments discontinued before the appearance of the schools in Ipsv\ich

Bay. Had the station been kept open, and the supplies of eggs obtained,

which would have been available from this source, I have no doubt the

result of the winter's work would have been to establish precise methods

and forms of apparatus for the hatching of the cod eg;g: on a large scale.

In connection with this work important investigations were conducted

by Professor Eyder in regard to the embryology of the cod-fish. Ee-

sults of these investigations have already been communicated in detail

by him to the Commissioner.





XXVIII.-SPANISH MACKEREL-INVESTIGATIONS AT CHERRY-
STONE, VA., DURING THE SUMMER OF 1881.

By Marshall McDonald.

The Spanish mackerel is the most valuable species of the salt-water

fish taken in the Chesapeake Bay. It enters the capes in large schools

about the 1st of June, each year, and is found in the bay during the

whole summer, being taken in large quantities by the pounds on the

eastern shores of Virginia, and at New Point, on the western shore, and
in the middle ground of the Chesapeake, off Tangier Island, by gill-

net fishermen. Until the investigations of Col. M. McDonald and Mr.

E. E. Earll, which were conducted at New Point during the summer of

1880, it was not known that this species spawned in the Chesapeake.

As soon as the fact was announced to the Commissioner he, appreci-

ating the importance of the discovery, later in the season sent Mr. E.

E. Earll to the vicinity of Crisfield, Md., with suitable apparatus to.-de-

termine the possibility of obtaining eggs in large numbers, and to study

the methods and apparatus of hatching adapted to them. Mr. Earll was
able to report, as the result of his investigation, that the eggs could be

obtained in vast quantities, and could be hatched readily by methods
requiring little apparatus or attention on the part of the observer. The
result of Mr. Earll's investigations, and of cotemporaneous investiga-

tions conducted upon the western shore by the steamer Lookout, have
already appeared in the official publications of the Fish Commission.

The following season (1881) it was determined to see what could be

done in the way of the artificial projjagation of this species on a large

scale. Accordingly, after the close of the shad hatching, the steamer

Fish Hawk, in charge of Lieut. Z, L. Tanner, was sent to Cherrystone,

on the eastern shore of Virginia, to establish a station there ; Cherry-

stone being selected on account of its convenience to the large pounds
on the bay shore between that point and Cape Charles, in which the

larger proportion of the catch of Spanish mackerel in the Chesapeake

Bay is taken. It being necessary to detach the Fish Hawk for summer
work along the coast, I proceeded, by the direction of the Commissioner,

to Cherrystone, in July, 1881, with instructions to establish there a shore

station, and to coutmue the study of methods and apparatus as long as

material for the purjiose could be obtained.

[1] 1131
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The einbryological investigations were conducted by Professor Ryder.

Messrs. Sauerlioff and Walke, two of the most experienced fish-cultur-

ists connected with the work of the Commission, were detailed for

service at the station. A Herreshoff launch furnished convenient means
for the collection and transportation of the eggs from the pound nets to

the hatching station. The methods and apparatus employed here were,

in the main, those that had been used in the experiments in cod hatch-

ing the previous winter at Wood's Holl. Fair results were obtained in

the use of nearly all the forms of ai)paratus employed. The great draw-

back, however, to the station was the inability to obtain eggs in suffi-

cient numbers for the purpose of hatching. Of course, large numbers
of Spanish mackerel were taken in the pounds. It was found, however,

much to our surprise, that the fish were either spent or in various de-

grees of immaturity. Only in two or three instances were we able to

secure full ripe fish. This is probably to be attributed to the fact that

the pounds are mainly fished on the first low water in the morning. The
mackerel, when unrestrained, probably spawns early in the evening.

Eipe fish, therefore, taken in pound and kept confined all night, crowded

and worried by other fish, would spend their eggs during the night.

If Cherrystone is, therefore, to be made a center for fish-cultural oper-

ations connected with the Spanish mackerel it will be necessary to adopt

means for securing the fish independent of the pounds now fished on that

shore. A pound net owned and operated by the Commission, so that it

could be fished whenever and as often as convenient, would probably

give large results in the way of eggs.

In August, disappointed at the promise of eggs, which we had so

confidently looked for at Cherrystone, I made a visit to Tangier Island

and Crisfield by one of the ''run" boats carrying fish from the east-

ern shore of Virginia to Crisfield. At this place I had opportunity to

inspect the mackerel boats fishing off Tangier Island, all of which run

to Crisfield with their fish in the morning after a night's fishing. In a

single one of these boats, containing 200 or 300 mackerel, I found 53

full-ripe female fish, which would have yielded over 5,000,000 eggs, a

number larger by ftir than we obtained from the pounds near Cherry-

stone during the entire season.

Inquiry at Crisfield of the fishermen handling the Spanish mackerel

showed that the ripe fish in largest numbers make their appearance

in the markets there from the middle of June to the first of July,

which seems to be the height of the spawning season. Indeed, it is

probable that the natural spawning grounds of the mackerel are much
higher up the bay than Cherrystone. All indications would seem to

point to the middle ground off Tangier Island as their breeding place.

If in the future it be decided to develop the work of the artificial propa-

gation of the mackerel, I should recommend the establishment of a sta-

tion at or in the vicinity of Tangier Island and the erection of a pound
by the Commission, to be operated by its own men, for the purpose of
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securing a supply- of eggs. I have no doubt but that eggs in any quan-

tity desirable may be obtained in this manner. While the practical

results of Cherrystone Station were negative, yet the investigations

conducted by Professor Eyder in regard to the embryology of various

species of fish taken there were of surpassing interest. Full reports of

these have already been submitted by Professor Ryder and published

in the official reports of the Commission.
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Ljnngmau, Axel Vilbehn 765

Lobster, its weight 614

Norwegian fishery for. .611, 613,

615,617

Lock Leven trout, its food and fla-

vor 765>
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Lafifoden, Norway, its fisheries, «fcc. . . 533,

546, 547, 556, 562, 564, 566, 579, 588, 589

Loudon, its fish supply 643, 653, 658

new fishmarket in 656

Long, J. T., cited 694

Lookout, F. C. , Steamer 37, 38

Lopholatilua chamseleonticeps . . 32, 33, 39

Louisiana, distribution to .838,840,846,867

use of fish guano in 664

Low, Major D.W 526

Lurco, its food 757

LymnsBus, its food 764

LynceidsB, their food and enemies. 756,757

768, 769

Lynch, J. A., cited 694

J. E., cited 694

William H 69

M.

McCloud Eiver Station, operations

at 829,1063

MoCord, John 630,631

McDonald, Col. Mar8hall.65,800,801,806,

1109,1111,1113

McDonald's hatching apparatus. 800, 805,

806

Mackerel (see special index, p. 521 ) . 91-531

its food 41,105,111

its importation 301-307

itsmovements 135, 137,526

Norwegian fishery for.. 611, 612,

613,615

statistics of fishery for. 214, 220

Spanish, its propagation. 1131

Magdalen Islands, mackerel fishery

at 526

Maine, distribution to . . . 829, 834, 837, 841,

847, 867, 896, 907, 1089, 1104,

1108, 1117

use of fish guano in. . . 666, 669, 683,

684,693

Gulfof, its mackerel fishery. 526

Markurson, Capt. Knud 170, 429

Martin, Capt.S.J 159,161

J.M., cited 693

Marylapd, distribution to. 829, 834, 837, 842,

847,867, 897, 908, 1051, 1104,

1108,1117

use of fish guano in.. .666, 670,

688,689,693

Massachusetts, distribution to... 829, 835,

837, 841, 851, 871, 898,

908, 1089, 1104

her fisheries 526
useof fish guano in. 666,

672, 691, 693
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Mather, Fred. .1046, 1047, 1051, 1053, 1055,

1073, 110^

Matheson, George N 1052

Maxwell, John 60

Mayhew, Horace, cited 643, 646.

Maury, Lieut., cited 759

Mediterranean Sea, mackerel in.. . 94

Menhaden (or pogy), its food 41-75S

its habits and
movements.

97,16^

Merchant, Captain 52&

Messick, J. B., cited 694

Meteorological Institute, Norwe-

gian 577

Methods of fishing for mackerel.. 142, 175,

197,203,205,510-

in Norway . . .551, .554,

556, 558, 587, 593, 597

Mexico, Gulfof, no mackerel in... 94

Michigan, distribution to. ..829,835,837,

842,852,872,901,908,

912, 1053, 1054, 1104

use of fish guano in 664

Microbia, its food and enemies 762

Microciona proliferum 766

Miller, George 630,631

Milne-Edwards, H. , cited 795

Milner, J. W 765,773,774

Miner's History of Wyoming, ex-

tracts from 641,64-2

Minkler, H. E 69

Minnesota, distribution to. ..829, 835,837,

842, 852, 875, 901, 909, 1089, 1104

Mississippi, distribution to 838. 840,

852,882

use of fish guano in . . . 664

Missouri, distribution to 829,835,837,

840, 852, 882, 1105

Mobius, Carl, cited 759,766.

Mollusks affected by salts in sea-

wateT 749

collected by Fish Hawk. 40, 41

Monerse, doubtful of their existence 808

Moore, Mr 1049

Mosely, work cited 759

Mousel, Monsieur 833

Mulhall, Michael G. , cited 661

Muuson, Mr 1095, 1096, 1097, 1100

Murray, John 759,760

Mussel, experiments with 751

its price in Norway 583,588

Mya arenaria 758

Mytilis edulis, experiments with.. 751

Myxostoma macrolepidotum 755^
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Nais, foodofa 757

Nautilus, specimens of, obtained. .. 40

Nebraska, distribution to. 829, 835, 837, 883

Nets in mackerel fisheries 524

in Great Lake fisheries 1039, 1040,

1042, 1043, 1044

in Norwegian fisheries 549, 551,

554, 556, 582, 587, 589,

591,594,597, 615-617

patented in 1881 88

Nevada, distribution to 829, 835, 837,

840, 883

New Brunswick mackerel fishery. . 526

Newburyport, Mass., its mackerel

fisheries - 527

Newfoundland, its fish trade. .601, 602, 605

New Hampshire, distribution to. .829, 835,

837, 842, 853, 883,

902,909,1089,1105

use of fish guano
in.666,6fi7,676,677,693

New Jersey, distribution to 829, 835,

837, 840-842, 883,

903,910,913,1105

use offish guano in. 666, 667,

671,690,691,693,695

Newport, R. I 30,34,35,43

New South Wales, eggs sent to 1073

New species 39,40

New York, distribution to. . 829, 836, 841

853, 885, 903, 910, 1049, 1089, 1105

New York, use of fish-guano in. 665,667

675, 676, 693, 695

New Zealand, shipment of eggs to. 830

North Carolina, distribution to. 829, 836

842, 853, 886, 903, 1108, 1117

North Carolina, use of fish guano

in 666, 667, 677, 678, 679, 693, 695

Northeast River, shad-hatching on . 61

63,72

North Sea, English fishing in 653

quantity offish taken in . 659

value of fish taken in... 658

N»rthville hatching station 1037

Norway, her fish trade 599, 600, 604

her herring fishery 659

statistics of her fisheries. 533

606,609,611,617

Notodelphys ascidicola 758

Nova Scotia mackerel fishery. . . 407, 527

o.

Octopus, collected by Fish Hawk. 40, 41

<Ellacher, cited 808

Page.

Ohio, distribution to . . . 829, 836-842, 854

887, 903, 910, 913, 1054, 1105, 1108, 1117

Ohio, use of fish guano in 664

Ohl, Percy C 1073

Olsen, H 534

Ombre, its abundance in Belgium. . 816

Ommastrephes illecebrosa 118

Ontario, California trout put in 1052

Opalina, its mode of feeding 762

Ophiurans, collected by Fish Hawk 40

Orbulina universa 759

Oregon, distribution to 829

Osgood, N. A 105

Osmerus eperlanus 815

Osterhout, Hon. P. M 630

Isaac S., standing of. .. 630

Oswego bass 624, 629, 631

Otter trawl 20,45,47,49

Oyster, its culture at Saint Jerome. 37

its food 755,764

its histology 808

its production in Norway. . 611

612,615,617

its sensitiveness to chemical

changes in water 751

patents of apparatus for its

capture 87

patents relating to its cul-

ture 87

P.

Page, W. F., cited 796

Palourde, experiments with 751

752,753
Parelius, Marcus Hegge 537

Parker, H. G 1073

Patents, issued in 1881 87

Pedioellina araericana 766

Peereboom, Ernest, von den 817

Pennsylvania, distribution to . . . 829, 836-

842, 854, 887, 903, 910

1089, 1105, 1108, 1117

nse of fish-guano in. 664

665, 673, 674, 675, 693

Penobscot salmon, its distribution. 841

507, 1088

its propagation. 1085

Perch, its eggs 796

its food 765

Periwinkle, experiments with 751

Petermann's Mittheilungen 598

Pfitzner cited 808

Phalaropus borealis 107

Physa, its food 764

Pike, in Susquehanna 625
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Pike, their food 7C5

wall-eyed 624

Pinnotheres, its hahits 761

Plaice, its sale in Billingsgate 660

small, its abundance in Bel-

gium...... .............. 815

Planorbis, its food 764

Platyonlchus ocellatns 105

Pleuronectes flesus 815

Podophrya gemmipara 763

Podophrya quadripartita 763

Pogy (or menhaden), its habits and

movements 97,169

Poisoning of water-courses. . .823, 815, 824

Pole flounders, caught by fish-

hawk 41

Pollock fishery of Norway 611,615

Polyodontidae, their food 765

Polyps collected by Fish Hawk 41

Poppe,U. F. M 534,538

Porpoises destructive to mackerel. 118

Portman, J. G 1083,1103

Portugal, its fish trade.. .599-601, 604-606

Poteriodendrou, its habits 761

Powers, A. H 1073,1088,1103

Preparation of fish, methods pat-

ented 88

fisher J' products,

Norway ...581-588,597

mackerel 103,108,

221,227

Priestley, Dr., citad 661

Priuce Edward Island, its mackerel

fishery 527

Pritchard, cited 757

Product* of fisheries in the Great

Lakes 1040,1041

fisheries in the North

Sea ..658,659

mackerel fisheries. ..171,217

Norwegian fisheries. 558, 559,

584-587, 593, 597,

611,615-617

Prorodon, its food 762

Protection of river fisheries .. 625, 818, 820,

821,824

Protozoa and protophytes, the pri-

mary source of food 755

Provincetown, Mass., annelida of . 699

its mackerel

fisheries .. 527

Pteropoda 40,527

Pjrrocystis fnsiformis 760

noctiluca 760

Page.

Kadcliff, Robert 1081

Eadiolaria, their size 760

Rainbow trout 1037,1052

Rathbun, Richard 38

Rathke, cited 769

Raveret-Wattel, C 819

Read, George H 4.69

Reading-rooms for Norwegian fish-

ermen 537, 543

Reciprocity treaty, its efi^ects 397

Redding, Hon. B. B.1047, 1048, 1065,1073,

1081, 1083, 1103

Red mullet sold at Billingsgate— 660

Red-seed eaten by mackerel 107

Reels patented in 1881 87

Reinspection of pickled mackerel . 282

Religion among Norwegian fisher-

men 543, 544

Retardation of egg development. .795, 808

Reynolds, Hon. John P 782

Rhipidodendron splendidum 761

Rhizopods collected by Fish Hawk. 40

Rhode Island, distribution to 829,836-

841,855,889,904,

911,1108,1117

use of fish-guano in. 666,

672,692, 693

Richmond, Duke of 655

Rice, H. J 787

Roberts, Henry, sta.tement of 626

Rockfish in Susquehanna 625

Rods and sinkers, patented in 1881. 88

Roebling's Sons' Company 19

Roney, James 62

Russell & Sempers 62

E.M 1103

Russia, her fish trade 600,606

Ryder, John A 755,795

St. Jerome Creek 36,37,43

St. John's, its cod trade 601,604,605

St. Lawrence, Gulf of, fishery in. 515, 521,

522,530

Salinometer 28,29

Salisbury, Lord 655

Salmo fario 816

irideus 842, 1037, 1053, 1083

lacustria 820

namaycnsh 1096

quinnat 829,840

salar 815,841

subs, sebago 841
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Salmo salvelinus 820

Salmou, its abundance in Belgium. 815

Norwegian fishery 611,613,

615, 617

California 767, 829-837,

840, 85i>, 1063, 1073

Penobscot ... .841, 907, 1085, 1088

Schoodic - . . 829, 830, 831, 841, 894

1037, 1052, 1053, 1056, 1091

Susquehanna 624, 625, 631

Salpingseca, its mode of feeding. .. 761

Salvelinus fontinalis 1037

Sandwich Islands, eggs sent to 830

Sardine, its food 755

Saxe, Dr. A. W., cited 663

Scaling and dressing machine pat-

ents 88

Schizomycetes, their food and hab-

its 761,762

Schoodic salmon, its distribution. 829, 830,

831, 848, 894, 1052, 1053, 1056

salmon, its propagation . . 1837,

1052, 1091

Schwann cited 808

Sciaenoids, their food 765

Scientific results of Fish Hawk's ex-

plorations 38

Scomber grex 129

Scotland, her fish trade. . . 598, 603, 604, 605

herring fishery 659

Seal.W. P., cited 758

Sea-trout fishery of Norway.. 611, 612, 617

Sea-water, biological action of salts

in 749

Seawing, fishing-tug 1043

Selbnan, Henry 226

Selys-Longchamps, Baron de 815, 823

Shad, amount of water necessary

for keeping its eggs and fry.. 783

fisheries for, in Susquehanna
River 619

its abundance in Belgium . . 815, 816

distribution 825, 838, 843

embryology 767,768,

797, 798, 809

food 755,767,769

former abundance . . 625, 627, 632

price 621,622,635,642

propagation ... 16, 17, 60-63, 70,

72,826,827,828,1107

size 622

retardation of the develop-

ment of its eggs 787, 795, 811

Shadwell,proposed fibh marketat.656, 657

Shafer, Peter, deed given by 637

Page.

Shaftesbury, Lord 656

Sharks, basking, its food 759

Shaw, B. F 1047,1048,1055,

1081, 1082. 1083, 1103

Sheepshead, its food 766

Shipwrecks in Norway . . . 539, 570, 571, 572

Shore mackerel fisheries 529

Sigsbee, Lieutenant-Commander ...19,20

27,28

Simmons, Mr 1049

Simocephalus americanus 777

vetulus 777

Skate sold at Billingsgate market. 660

Slack, Mrs. J. H 1047, 1048, 1103

Slipper-limpet, its eggs 808

Smiley, Charles W., articles by... 825, 917

1107

Smith, Capt. Joseph 529

J.A 4,69

Prof. S. 1 765

Silas 642

Snappers, animals eaten by mack-
erel 106

Snide and Fox, Messrs 1040

Soles sold at Billingsgate market.. 660

Sounding apparatus 22, 25, 31, 32, 33

South America, its fish trade 601-603

005,606

Carolina, distribution to . . 829, 836-

842, 855, 889, 904, 1108,

1117

use of fish-guano in.. 666

670, 687, 688, 693, 695

Spain, its fish trade 598,606

Spanish mackerel, its propagation.. 64, f I

Spawning grounds of Great Lake
fish ....1039,1040

mackerel... 111-115

season of brook-trout 1049

1050, 1051

Great Lake fish. 1040

1041, 1042

mackerel .. .111-115

Speedwell, United States steamer.. 1

Spencer, Herbert, cited 795

Spinalis gouldii 105

Sponge, red, its food and enemies.. 766

Squalns americanus 161

Star fish, new species of 40

Stellwagen Banks, water tempera-

ture on 123

Stephanodiscus niagarae 774

Stone, Livingston, article by. -.1063, 1079

Strasburger, cited 808

Striped bass of the Susquehanna. 624, 629
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Strom Boye, article by 611

Sturgeon, its occurrence in Bel-

gium 815

sale in Billingsgate 6G0

Suctoria, their food 763

Suckers in the Susquehanna 625

their food 765

Sulphate of soda, shellfish kept

alive in 753

Sunfishes, their food 765

Susquehanna Eiver, its shad fish-

eries 619

shad hatching

in 62,72

Sweden, its fish trade 600, 606

Sweeny, K. O 1073, 1083, 1088, 1103

T.

Table sieve 21

Tangle bar 21

Tanner, Lieut. Z. L. .. .3,45,47,49,55,69,

1108,1112,1113

Temperature and the movements of

fish 97,110,123-125

Temperature observations 22, 45,

47, 49, 69,71,72,74,81,572-579,

1043, 1044, 1056-1060, 1076-1078

Tennessee, distribution to... 829, 836-840,

855, 890, 1105, 1108, 1117

use of fish guano in 664

Tentaculifera, their food 763

Texas, distribution to.. .838, 840, 856, 890,

1108, 1117

Thermometers . . 25. 26, 27, 29, 32, 33, 44, 46,

48, 577

Thomas, B. W., cited 781

Thompson, Isaac, statement of 638

Sir Henry, cited 661

VVyville, work cited . .. 759

ThornbacksoldatBiDiugsgate mar-

ket 660

Thombury, Walter, cited 644,646

Thorpe and Riicker, Messrs 30

Thyinallus vexillifer 816

Thysanopoda eaten by mackerel . . 105, 100,

107

Tilefish taken by str. Fish Hawk.. 32, 33,

34, 39, 66, 67, 68

Tintinnus fergusonii 760

Tippet, Mr 24

Tipulidae oaten by shad 766

Todd, Frank 1100

Togue, its propagation 1096

Tonseth, J 534

Pajre.

Towing net 41

Traps patented in 1881 »8

Tulip, steamer 59

Turbot sold at Billingsgate market - 660

Transportation of eggs..787,793,794,795,

800, 803, 1046, 1047, 1049, 1051

Trap-net 1039, 1040, 1043

Trawl-line. . . . 33, 39, 551, 554-556, 558, 587,

589,591,594,597,615,616

Trawl-net 20, 33, 34, 35, 39, 45, 47, 49

Trichonympha, its mode of feeding 762

Tritonium undatum, experiments

with 751

Trout, brook 1037, 1049, 1051, 1056

California 842, 1079, 1083

European 816, 820

lake 1037, 1042, 1043, 1048,

1055, 1056

sea, Norwegian fishery, for . . 611,

612,617

U.

Umbridse, their food 765

United States, their cod fisheries . . 600

their fish trade .. .600, 602,

604,606

their mackerel fisher-

ies 91,214,220

Utah, distribution to.. 829,836,340,856,^0

V.

Vampyrella, its habits 763

Van Kirk, Joseph, statement of . .. 625

Van Vliet, F. C 4

Venning, W. H., cited 405,407,410

Venus decussata, experiments with 751,

753,754

reticulata, experiments with. 751,

753, 754

Vermont, distribution to 838-841,856,

891,904,911,1105

use of fish guano in ... 666, 668,

679, 680, 693

Verrill, Prof. A. E., cited. .. .21, 35, 69, 94,

118, 123

Vessels in mackerel fishery.. .510-519, 530

inNorwegian fisheries .534,562-566

Vichy water, mollusks kept alive

in 751,752

Virginia, distribution to 829,836-841,

857,891,90,5,1108,1119

use of fish guano in . 666, 669, 681

,

632, 683, 693, 695

Vorticella, its habits 760,761
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Wall-eyed pike 024

Walpole, Spencer, cited. .643, 647, 653-655,

657, 658, 659

Walton, Ham & Co., cited 694

Washburn & Moen Manufacturing

Co 24

Washington Territory, use of fish

guano in 665

Way, Jasper C, cited 694

Weather observations. ..44-49, 1043, 1044,

1046-1050

Webber, S 10B3

Webster, Prof, H . E., article by 699

Weeks, Seth 1073, 1088, 1103

Welcher, Mr 790

Wellfleet, Mass., annelida of 699

its mackerel fish-

ery 531

West, Eobert 62

Indies, their fish trade. 598, 600-603,

604, 605, 606

Virginia, distribution to 829,

837-842,858,892,905,

1108,1117

use of fish guauo in 665

Whale, its food 118, 758, 767

White, C.S 1073

Whiteaves, J. F 531

Whitefish, food of its young 771

its distribution 842, 912,

1047-1049, 1056

Page.

Whitefish, its propagation .1037-1046

statistics of fisheries for. 772

White perch, its eggs 796

Wliitingscld at Billingsgate market 660

Widegren, Hjalmar 765

Wightman, T. B 1054

Wiicox, W. A 223,225,695

Willard,E,G 162,249,435

Willequet, E 823

Williams, S.E 1054,1055

Wilmot, S 1073

Wilson, H. C, etatemeut of 627

J.Fletcher 62

W.J 62

Wires, Mr 1043, 1045, 1055

Wisconsin, distribution to.. .829, 837-842,

858, 893, 906, 911, 913, 1049

use offish guano in 665

Wisloff, Th 534

Wolff, Julius 531

Woodbury, Mr 1048

Wood's Holl, cod hatching at .. .32, 34, 43

Woodward, H., cited 758, 759

Wrecks of Norwegian fishing ves-

sels 570,571

Wright, Harrison, article by 619

Y.

Yellow bass in Susquehanna 624

Z.

Zoothamnium 761,763

alternana 761
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